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ABSTRACT 

Under a 1 ^72 grant from the National Science 
Foundation's College Science Improvement Program (CoSIP) , Worcester 
Polytechnic Institute (WPI) undertook a major educational experiment 
involving the total reorientation of its educational programs. The 
encompassing effort is referred to as the WPI PLAN. A major facet of 
the WPI PLAN involves student project work in off -campus settings, 
with an emphasis on independent study of real-life problems involving 
the interaction of technology with society. This manual describes the 
development and operation of one of WPI's off-campus educational 
project centers for such activities located in Washington, D.C. The 
operation of the center, including the definition of program 
objectives and the program's development^ implementation, and 
evaluation, are presented. Guidelines are indicated for financing an 
off-campus center. As the concept of the off-campus educational 
center is considered transferable to other instit utions.-, this guide 
is intended to facilitate the adoption of those elements of the WPI 
center applicable to the majority of post secondary institutions. 
(BT) 
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ABSTRACT 



During the 1974-75 Academic Year, Worcester Polytechnic Institute 
opened an off-campus, educational project center in Washington, D.C. 

An on-site director, supported by an on-campus administrator, 
and assisted by four other faculty members, staffed the center during 
its first year of operation. Sixty-six undergraduate students com- 
pleted educational projects for academic credit, in cooperation with 
fourteen Wishi ngton-based organizations. 

The operation of the center, including the definition of program 
objectives, and the program's development, implementation, and follow- 
up are presented. Guidelines are indicated for financing an off- 
campus center. 

As the concept of an off-campus educational center is highly 
transferable to other institutions, this Guide is intended to facili- 
tate the adoption of those elements of the WPI center applicable to 
the majority of postsecondary institutions. 
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FOREWORD 



riir x\<ilinii,il SciiMicf' {''miiuhil ion's I ) i it'c 1 1 n M ( r lui' S(:i<MU:r !•!( I ih;.i ( it m 
t lir()u.i;h it s I<t\st rii(:l 11 1 I ■ ii( Iri ^r,ulii<il jsi^ 

(Rin,l'!). IS support in.L; .i liinilrd [Hiinbci' of projects i\\ iiisl it ii t iuns tlwit .ire 
iiiidrr'tiik Iiil; major ch.iii.^t s in their unih'r.nr'adiinti' instruct if. duI pro.Ljranis in 
the sciences. In May \\)72, (Irant ( ;\'-!);{r);i. the prototpyt' award tor this 
proi^rani. was ni.i(hi to Worcester [Polytechnic Institute, Worcester. 
M.issachuset ts. 'The purpose of this ih)cu in en t is to ti ansniil to the [)uhhc one 
ol tlie pr(Hhu:ts of that projtict. 

Thi! I''()un(hit ion's pnrjiost? in I'^lJLI'i is lo encouraije (;ol!t'«.it\s and 
un i\'(!rsit i(!s and thtur scitince {'.nadties in the (hivehipnient. testin^^, and 
evahiation of nv.w or uncon\'ent ional approaches to thtj or^.uii/at ion. 
nianat^tMiient, (hdivery, an(h()r content of unih!ri^ra(hiate science educatifui. 
AwariLs uruhir Rl JLH lor projects which are conipr(?hensive or ins t it u t ional in 
scope, are haseid on th(? presumption that some of the [jrohhnns c(}nfrontin^ 
institutions of hij^her h?arnin<^ r(H|uire a systematic, rather than fragmented 
apjjroach. Projects which are directed at alttirino the basic structures of 
sciencti proj^ramy and which arc* dett?rm in(!d to have t he j^r(?att!st potent ial fm^ 
in(aM!asin<^ natinnally Ihti diversity of institut ional stMt in.L^s for scie.nct? receive 
priority in consiihirat ion for support, 

The ()l.:)ject Ives (d' th(; Worcester Polytechnic Institutii's reistructurin^; 
pr()j(M:t, for which MSF and other a<^encies lioth public and prival(? have 
provided support, are summarized by the institution in its orij^inal proposal 
as follows: 

Worcester Polytechnic Institute fijllovvint^ two and one half 
years of intensive si udy and planninj^. has (hiv (doped and l^e^un the 
imphunentation of a PLAN for a new and comprt?hensively differemt 
educational prof^ram, responsive to the needs of individual 
students, responsive to the needs (jf socieity. and encouraging 
sensitivity to the ideas and values of civilization. The PLAN 
invtdves a complete chan^^e in every aspect of campus activities, 
affecting every member of the faculty, every student, and every 
administ rat or. 

Since this major edu cat ional enterprisf?, involving total 
reorientation of an entire college, will require significant invest- 
ment over the next several years, WPI now requests the assistance 
of the National Science Foundation and the National Endowment 
for Humanities, in developing itself as a model college, featuring: 1. 
Degree requirements measuring the achievement of competence 
rather than accumulation of academic credits. 2. Individual 
freedom in the planning of the educational process rather than a 
rigid prescribed curriculum. 3. A large component of self-initiated 
invejstigation rather than passive classroom participation, 4. New^ 
instruct ional methods emphasizing educat ion as a coc)perat ive 
venture between students and faculty, rather than the more 
frequent relationship of mutual antagorism. 
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'Vhr PL AN ('ni[)li,isi/rs pi'u.^^i Mins wilh coiicfiil riil inn in science 
• •r rn.LiKUM'nii*^, con I. lining a un icjue [)i-('si:iM[)t ion (or the inhi^ration 
(tl tin- lunnanitii's into thv total fdncational cNpci'iiinci', and 
I)ro^ranis wilh lioncrntrat ion in huiniinitirs or social science 
i'j'(]nirin<-; iliMinmstr.ilion ol siMiiiFicant (;oni[)(il('n(:c in science and 
(Mil; inc(M"in,i^, 

VVIM is now totally commit ted to ini innov ative model program 
which will not only demonstrate the etlncational effectiveness and 
Mnancial feasi[)ility of a n(?w ap[)roach to scientific, lechntdogical 
and humanistic education, hut will also athi to the national 
experience in metho(h)h)gy of affecting major reform in estahlished 
institutions of hi,i^her learning. 

'Vhv. Foundation's inl(!nlions in awartling this grant vver(i io assist WFI in 
inipl(Mnenting its plan for total restructuring of its undergraduatt; program in 
the sciences, to help insure that the r ?sidtant projen:! could be observed and 
studied as a model, and to provith^ tr) all interested parties some insight into 
the procebs of institutional changf;. 

A major facet of the WPI PLAN involves student project work in off- 
campus settings, with an emphasis on indeptmdent study of real-life problems 
involving the interaction of technology with society. This manual describes 
the development and operation of one of WPLs centers for such activities, 
located in Washington, D.C. It is my belief that this document may serve as a 
significant resource to persons concerned with the Nat ion's higher education, 
in particular undtu-graduate science education. 



Robert F. Watson 
Cf)ordinator 

Fducaiional Program Kestructurmg 
National Science Foundation 
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PREFACE 



This manual was prepared by those member? of the WPI community 
who were directly responsible for the first year of operation of the 
Washington D.C. Project Center: 

Prof. Francis C. Lutz, Center Director 
Mr. Joseph J. Mielinski, Projects Adminitrator 
Prof. James S. Demetry, Director of the Division of Interdisci- 
plinary Affairs, and Department of 
El ectrical Engineer i ng 
Prof. Allen H. Hoffman, Department of Mechanical Engineering 
Prof. Carlton W. Staples, Department of Mechanical Engineering 
Prof. Stanley D. Weinrich, Department of Chemical Engineering 
Prof. William R. Grogan, Dean of Undergraduate Studies 

During this period, the operation of the center was assisted by 
the College Science Improvement Programs of the National Science 
Foundation, the Alfred P. Sloane Foundation, the Polaroid Corporation, 
and the National Institute of Education in the U. S. Department of 
Health, Education and Welfare. 

The preparation of this document was funded by the National 
Science Foundation's Restructuring Undergraduate Learning Experiences 
Division. 
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1. INTRDDIICIION 



OrimiLdtion 

Under d 1972 grant from tlio National Sc: ionct< rouncla t i on ' s 
College Science Iinproveinent Programs (CoSIP), Worcester Pol y tt;chnic 
Institute, a privately endowed college of science and enaineering 
focusing mainly on undergraduate education, undertook a major educa- 
tional experiment involving the total reorientation of its educational 
programs. The encompassing effort is referred to as the WPI PLAN. 

Because one of the prime objectives of tliis reorientation was th(^ 
development of a student project structure that would provide the 
opportunity for new learning experiences, several off-campus project 
centers were established. Among these is the Wa-.hington D.C. Project 
Center, opened in September of 1974. Due to its uniqueness as 
Worcester Polytechnic Institute's only resident center, its demon- 
strated potential for high quality undergraduate learning, and its 
potential for reproduciabil ity by other colleges, the planning for, 
and operation of, the Washington D.C. Project Center is documented 
in thi s manual . 

A brief description of Worcester Polytechnic Institute's educa- 
tional prog>-am is presented to acquaint the reader with the overall 
context in which the center operates. It should be noted, however, 
that the concepts implemented through the Washington Center are 
applicable by a variety of postsecondary institutions whose educa- 
tional programs greatly differ from those of Worcester Polytechnic 
Institute. 

The WPI PLAN 

Since the original NSF CoSIP award of $733,000 in 1972, Worcer-ter 
Polytechnic Institute has been redirecting its undergraduate science 
and engineering programs toward a direct responsiveness both to the 
needs of the individual student and to the needs of society. 

Perhaps the most important aspect of the PLAN is the granting to 
thestudent of the responsibility for developing, with faculty guidance, 
an individualized academic program. The degree is awarded upon demon- 
strated competence through projects, tutorials, independent study, and 
an examination of competence. 

Salient aspects of the PLAN include: 

1. degree requirements measuring the achievement of competence 
rather than the traditional accumulation of academic credits; 
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^^ i ihI i V i I trtVMl(.»iii in Ijic pl>nif)jihi ol (Jir tuliici (, ioti.) 1 pro- 

coss, ratht'r than a ri<)icl, i)rt!S(r i IxmI curriculuin; 

i\ co\\]\)o\H'.nt of st^I T-ifii t;ia(:tnl iiivt^M i t ion rat ficr* 

Ltian passive classroom |)artu: ipatiofi; and 
4. now instriictional inotliods on)|)l)as i z i n() (Hiucation a\ a 

coop(?rative venture l)otW(HM) students af)d facnlty, 

The now degree recjiri r'oincMi ts demand of the studcMit u \)\]~ 
strati on of competGncy by: 

1. successful completion of a competency exaiDinatiofi in th(» 
nug'or field; 

2. successful completion of one qualifying project in tlie 
major field of study, (the MAJOR QUALIFYING PROJIICT or M{)P) 

3. successful conipletion of one qualifying project empl)a- 
sizirg interactions among technology, society and human 
neeas, (the INTERACTIVE QUALIFYING PROJECT or IQP); and 

4. establishment of a sufficiency in a minor area (hufnanities 
for engineering O)- science majors, science/engineering for 
humani ties majors ) , 

Thus, of only four degree requirements, two specifically iden- 
tify project activity. Administratively, the provision of meaning- 
ful educational opportunities to complete the MQP requirement is 
relatively straightforward. Indeed, engineering and science faculty 
traditionally have a wealth of experience in such activities. Imple- 
mentation of programs to provide opportunities of similar rigor to 
meet the IQP requirement is comparatively much more difficult. 
While both types of projects have been completed at the Washington 
Center, its prime function is to provide IQP opportunities. 

The Interactive Qualifyirig Project 

The interactive project is a broad and integrative educational 
experience. It aims to make the student sensitive to general 
social problems, able to question, criticize or reinforce prevailing 
ethics and value concepts, aware of societal -humanistic-technol ogical 
interactions, able to analyze these interactions and to make better 
judgements and policy recommendations on issues that affect society. 

The following educational goals have been established for the 

IQP: 

1. to create an awareness of socially-related technological 
interactions ; 

2. to enable the identification of socio-technological systems, 
subsystems, and the linkages between them; 

3. to cultivate the habit of questioning social values and 
structures ; 

4. to develop and integrate the skills of evaluation and ana- 



lysis in the societal, humanistic, and technological dis- 
cipl ines 

5. to provide methods for assessing the impact of technology 
on society, and human welfare, and the impact of social 
systems on technological developments; and 

6. to encourage the recommendation of policy. (1) 

The Washington D. C. Project Center 

Preparation for an off-campus project center to provide IQP 
opportunities that would meet the above objectives, was begun in the 
1972-73 academic year. In the following year, Washington D.C. was 
selected as the site for the center. A special preparation course 
for the students was organized on campus in the Spring of 1974. This 
course, given to all students preparing for activity at the center, 
requires each project team to develop a complete project proposal 
before the project can be initiated. In September 1974, the Center 
went into full operation. By June 1975, a total of twenty-eight 
qualifying projects were completed in cooperation with fourteen 
Washington-based organizations by a total of sixty- six students. 

Appendix A contains an abstract of each project completed at 
the center, as well as the names of the organization that cooperated 
in its implementation, the names, majors and years of graduation of 
the students and the names of the faculty advisors. 

Scope of Manual 

This report is divided into presentations of the experiences 
associated with program development, implementation and follow-up. 
Figure 1 depicts the time-frame of each of these three phases in 
relation to the time of writing of this report. While the report 
is limited to a discussion of events in the first year of operation, 
for continuity. Figure 1 includes both the first year-and-a-hal f 
proof-of-concept stage and the first year of what will be steacy- 
state operation (the 1977-1978 Academic year). 

The half-year interim period betv^een the proof-of-concept phase 
and the steady-state phase is felt necessary for the completion of 
an adequate evaluation, feedback and planning process. 

Figure 2 presents the responsible parties for carrying out each 

task in the development, implementation and follow-up stages for 

each of the first three years of the center. As such it serves as a 

synopsis of the activities discussed in the remaining chapters. 

(1) "The' Interactive Qualifying Project", a Worcester Polytechnic 
Institute Faculty Comnittee Report (1972), Prof. Imre Zwiebel, 
Chairman. 
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II. DEFINITION OF PROGRAM OBJECTIVES 



The first step in establishing an off-campus project center is 
the definition of its purposes. A working definition requires 
explicit development of: 

1. the educational objectives of the academic functions 
bei ng performed , 

2. the professional development objectives of the faculty 
responsible for the academic implementation of the program, 

3. the administrative and financial objectives of an off-campus 
center , 

4. the portion of the student body to be served, its collective 
career objectives, and its educational needs, and 

5. the objectives of the organizations cooperating in the 
program. 

Educational Objecti ves 

As stated earlier, the primary purpose of the center is to 
provide opportunities for the completion o^ Intei-active Qualifying 
Projects. While the Zwif^bel Report (1) established tlie general educa- 
tional objectives for all IQP's, it was felt that an off-campus project 
center could be administered more effectively if the educational oh- 
jectives were more specific. Ii. addition to the general IQP objectives 
the following objectives were developed to provide an operational frame 
work for the faculty advisors at the center. 

1, The application of technical/scientific knowledge, and a 
recognition of its restrictions and limitations. 

c - application of social science knowledge. 

3. ,e acquisition, review and interpretation of new knowledge 
(new to the student) 

4. The analysis of policy options (not the recommendation of 
pol icy) . 

5. The acceptance of professional -1 evel responsibilities. 

6. The creation of a problem-solving methodology or the 
combination of methodoiogies . 

The definition and decomposition of complex problems in a 

system context. 
3. The development of interpersonal skills. 
9. The development and demonstration of written and oral 

communicative skills. 
10. The interpretation of organizational functioning. 

Such objectives are obviously faculty derived. The interpretation 
of the relative significance of each and thus its attainment is pri- 
marily a faculty decision, made in light -of the specific background of 
the faculty member, the individual student, and the cooperating organi- 
zation. 

Often, the most valuable of the achieved objectives are those 



which are least externally measureable and perceptible to the student. 
He or she has almost unknowingly acquired new found skills, new talent, 
sr .'-confidence and maturity, for v/hich a direct source of acquisition 
is unattributable. 

Faculty Development Objectives 

There is one vital aspect to an off-campus project center. If it 
is to succeed, the faculty members responsible for its academic achiev- 
ments must be at the center. To the typical faculty member, that has 
several drawbacks; such as separation from his department, his associates, 
his research, his consulting, and his students. While this separation 
is relatively short in length, and not absolute by any means, it is 
nevertheless, quite real. 

As compensating factors, an off-campus program should be capable 
of providing opportunities for its faculty to develop new associates, 
new research, new consulting. If these opportunities for expansion 
of professional experiences are not available, it can be safely 
assumed that faculty would not continue to participate in the program. 

The center should also provide a meaningful experience in the 
academic development of the faculty member. The blend of project 
topics and the cooperating organizations should offer a complement 
of investigations and contacts both in and out of the teacher's 
specific discipline. The projects would thus offer the opportunity 
to develop a working knowledge and data-base for related project 
activities upon return to the campus. 

A variety of topics, while demanding on faculty time, also 
offers the advantage of identifying new research or consulting 
activities, and personal exposure to the organizations directly 
responsible for contracting such work. In this sense, exposure to 
the goals and objectives of the cooperating organizations is one of 
the most rewarding experiences associated with off-campus activity. 

An off-campus project center, while appearing to be a disadvan- 
tage from the one point of view, is also advantageous from another. 
To the degree that the faculty are separated from their other respon- 
sibilities, an essentially full-time effort can be devoted to project 
advising. Such an opportunity to be free of classroom teaching and 
committee assignments is quite rare. It allows concentration on the 
teaching skills necessary for excellence in project advising, and 
also allows the simultaneous feedback of trying several different 
advising approaches on a variety of topics. 

Another aspect of the center's operation that directly relates 
to faculty development is the concept of co-advising, two faculty 
members working together on each project topic. Such an arrangement 
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is the most fruitful exercise that the faculty encounter. It fosters 
debate, exposure to the detailed analysis of a colleague, and the ex- 
change of teaching techniques. 

Finally, no academic work load should be considered as a 24-hour, 
7-day-per-week assignment. An off-campus experience affords faculty 
the opportunity to participate in a broad range of new social and 
cultural activities during his free time. Washington, D. C. , as the 
site for the center, offers countless museums, theatres and places of 
both historical and national interest to the participating faculty 
and students. 

Administrative and Financial Objectives 

The fact that two faculty members are to co-advise projects 
establishes the minimum number of students that can participate in 
the program. The work load of two ful 1 -time-equi val ent-f acul ty 
(FTEF) becomes the basic administrative unit. As a rough guide, 
two FTEF would correspond to a range of fifteen to twenty-five 
students working full-time in project groups of two or three. 
Larger programs would be accomodated in multiples of these units. 

in the first year of operation, essentially a proof -of-concept 
period, the smallest potentially successful academic unit is appro- 
priately advised by two faculty members. In the operation of the 
Washington Center, one faculty member, the Director, was on-site for 
the entire academic year. The second faculty advisor, was rotated 
each academic term. (2) Thus a total of five faculty were involved 
in the center's operation. Administrative support of these faculty 
was provided by a Projects Administrator on campus, who has the re- 
sponsibility for supporting the project activities of the entire 
institute. 

There are nine administrative and financial functions which can 
be tested by an off-campus project center dealing with interdisci- 
plinary problem-solving. With specific reference to the Washington 
Center, these objectives can be presented by nine questions. 

1. In regard to the implementation of the school's educational 
objectives, what progress has been made? 

2. Can an intensive effort be made to focus campus attention on 
interdisciplinary activities at the societal -technological 

i nterf ace? 



[21 WPI's academic year is divided into four terms of seven v/eeks 
duration. The equivalent of three courses in a term is a 
student's full load, or one student-unit. 
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3. Are the faculty able to advise students in an interdiscipli- 
nary problem environment while separated from the campus? 

4. Are students capable of achieving academic goals without 
access to on-campus resources? 

5. Are the peer review systems of promotion and tenure capable 
of recognizing faculty accomplishments in this area? 

6. Is the impact of the school's new visibility through the 
program beneficial ? 

7. Can a budgetary process be devised to allow the flexibility 
required to function, and the accountability required to 
establish, a separate and distinct operation? 

8. Can a center exist outside of the normal matrix organiza- 
tional structure to better respond to interdisciplinary 
affairs? 

9. What will be the impact of returning students and faculty 
on the campus? 

Each of the above questions are discussed in the following section. 
It should, however, be obvious to the reader that some of the questions 
are extremely difficult to answer, and it may be several years before an 
ade^Mrite response can actually be provided. Approaches to the answers 
a -esented in Chapter V. 

1. In regard to the implementation of the school's educational 
objectives, what progress has been made? 

In establishing Interactive Qualifying Projects as an educational 
vehicle, WPI has embarked upon a new educational pathway. The results 
and benefits may not be readily discernable within the product, its 
students, for several years. Particularly in the on-campus environment, 
it becomes exceedingly difficult to stand back, examine and evaluate the 
results and progress which have been made. An off-campus project center 
affords an excellent opportunity for assessment of innovative educational 
processes. It brings students in close contact with external assessers, 
who, being separated from the host school, can more readily measure, 
evaluate and compare the process to more familiar ones. Whether this 
evaluation is done formally or merely through day-to-day contacts with 
the faculty advisors, it serves to provide very valuable and meaningful 
external feedback to the college and its educational planners. 

2. Can an intensive effort be made to focus campus attention on 
project activities at the societal -technol ogical interface? 

Informal discussions betv/een center advisors and their colleagues, 
as well as more formal meetings, such as a Project Management Faculty 
Conference, provide the opportunity to reflect on the relative 
effectiveness of project methodologies, and to assess and share the 
results of these efforts. 
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One of the documentary elements of the PLAN is the maintenance 
of all qualifying project reports in the school library. Another 
complete set of all the Washington Center's final reports are main- 
tained in the offices of the campus Project Office. (:^) Ti^js, all 
Washington reports are quite easily accessible to both the faculty 
and the student body. 

3. Are the faculty able to advise students in an interdiscipli- 
nary problem environment while separate from their colleagues? 

A crucial question to the implementation of a total education in 
technological schools is whether or not engineering faculty can 
effectively teach students anything worthwhile other than the work- 
ings of thei^ owii disciplines. It would be somewhat hypocritical to 
proclaim the need for engineering and science students to ex^^lore 
the socio-technological interface, an-J send them solely to social 
science faculty for that experience. In an on-campus setting, the 
problem is not as severe because faculty have the ability to seek 
each other out for ass-^stance. 

4. Are students capable of achieving academic goals without 
access to on-campus resources? 

With a student selection process that is fairly open in terms 
of past academic achievement, the opportunity is presented to 
determine if the existing student body can achieve the educational 
goals set out for it by the institution. 

The capabilities of a student with an inferior academic record 
are challenged at an off-campus center to a greater extent because 
of the isolation of the effort. 

Denial of access to on-campus resources may often be found to 
be more than off-set by the resources provided by cooperating 
organizations. This, coupled with intensive efforts on the parts of 
both faculty and students may readily tend to produce a level of 
academic quality superior to that normally provided on campus. 

5. Are the peer review systems of promotion and teriii-e capable 
of recognizing the faculty accomplishments in this area? 

While this question will not be put to the test until the 
passage of one or two more academic years, it is an area that re- 
quires some thought. As faculty at engineering and science schools 

(T) The Projects Office is an administrative support ^^^U'.'i.ure to 

faculty and students in the implementation of project activities 
with off-campus organizations, as well as for on-campus projects. 
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are typically conservative, appropriate recognition of colleagues' 
efforts in innovative areas may be difficult to grant. Accordingly, 
there is a clear need for the Program Director to document the teach- 
ing and creative scholarship contributions of the program's faculty. 

This fact presents a logistic problem to the Director, If he 
continuously requests letters of opinion on the teaching ability and 
level of performance of the faculty f»'om the organization liaison, 
he must sacrifice asking for letters of evaluation of the program, 
the students and the final reports. In the first year of operation, 
obtaining honest evaluation of any aspect of the program, including 
its faculty, is hindered by the self-imposed limitation on liaison 
time devoted to a new effort. 

As it is virtually impossible for peer review groups to recog- 
nize faculty contributions with no informative input into their 
decision-making process, the soundest recourse is for the Director 
to insure that both the Dean of Undergraduate Studies and the Dean 
of Faculty are directly exposed to the program's operation and to 
the faculty's performance at various stages of implementation. 

6. Is the impact of the school's new visibility through the 
program beneficial ? 

Exposure of faculty to a number of diverse Federal agencies 
potentially benefits the research efforts of the institution and the 
faculty themselves. It may provide an educational process to faculty 
on the workings, needs and goals of Washington-based research sponsor 
ing organizations. 

In addition, alumni in the vicinity of the Center are afforded 
the unique opportunity to meet, and perhaps work with, the students 
and faculty of their alma mater. If nothing else, an off-campus 
center virtually assures that alumni will become more familiar witri 
the educational objectives of their college. 

7. Can a budgetary process be devised to allow the flexibility 
required to function, and the accountability required to establish, 

a separate and distinct operation? 

A difficulty exists in financing programs similar to th? Washing- 
ton D. C. Project Center. On the one hand, the most logical sources 
of income are the individual organizations cooperating in the program 
On the other hand, this type of funding does not provide sufficient 
front-end funds to adequately plan the program before the actual 
initiation of projects. As a result, funding by cooperating organi- 
zations cannot, of itself, maintain an off-campus center. Income 
from student tuition commensurate with the level of student enroll- 
ment in the center is required. Where institutions have established 
cost centers of other types, the budgetary format would be similar. 
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A cost center concept with separate and distinguishable income and 
expenditure accounts, is the most plausible means of operating an 
off -campus center. It offers the accountability needed for several 
income sources, and establishes the necessary degree of managerial 
authority and responsibility. 

8. Can a center exist outside of the normal matrix organizational 
structure to better respond ^.o interdisciplinary affairs? 

The normal drives of a typical academic department are to: 

a. maintain an academic strength in a particular discipline, 

b. maximize its internal political influence in relation to' 
other departments . 

c. champion the significance of the discipline, 

d. increase the quality and quantity of its staff, and 

e. obtain financial support for those operations which meet 
the disciplinary objectives of the department. 

Because an off-campus interdisciplinary project center could be 
interpreted as a competing influence within a departmental system. 
It would be reasonable to assume that most departmental organizations 
would be somewhat opposed to its establishment. 

9. What will be the impact of returning students and faculty on 
the campus? 

The impact of returning students and faculty on the campus will 
depend on several conditions, which follow. 

a. The number of juniors in the program. 

b. The concentrations of past participants in campus housing. 

c. The propensity of the participants to write of their experi- 
ences in campus publications. 

d. The number of activities which cause past participants to 
gather as a group. 

e. The level of faculty interaction with other interested 
faculty on an informal basis. 

f. The number of students provided academic program advice by 
the returning faculty. 

g. General publicity through campus public relations about the 
center. 

h. Novelty items which identify wiuh the center. 

i. The attitude of the returning students and faculty. 

^ a. Juniors in the program are significant because they are normally 
moving into the leadership position of the student body in the second 
half of the junior year, just after returning. They also will be on the 
campus for the entire next academic year. 

b. The concentration of past participants in campus housing is very 
important. Several students living in a fraternity, for example, recounting 
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their experiences in the presence of other students, will provide one 
of the most important factors in attracting other students to the pro- 
gram. Returning students have demonstrated a much keener interest in 
politics on the national level. They tend more to watch national, 
political addresses and discuss newspaper articles of national import- 
ance. 

If the students are too dispersed they will not be able to 
interact in the above ways. 

c. Several students have written articles for the campus news- 
paper. These are quite important in creating and maintaining an 
awareness of the center within the student body. The articles have 
been candid and positive. Unfortunately, not all students have con- 
tributed their views in this way. 

d. Group gatherings such as wine and cheese parties, evaluation 
meetings, and discussions with next year's candidates all help to main- 
tain a sense of involvement and excitement. Two to four such activities 
of a variety of formats are usually possible in the fourteen-week period 
following return. 

e. Faculty interactions and discussions in the coffee lounge, at 
meetings, and a!: social gatherings result in a high level of interest on 
the part of those who have not participated. 

f. Faculty advising students and enthusastical ly recommending 
the center to advisees will have a significant impact on student in- 
terest and awareness. 

g. The Public Relations office can write about the activities for 
alumni and students alike. The information sent to parents creates a 
sense of pride in belonging to an organization with this type of highly 
visible activity. 

h. The first-year students returned wit:n a shirt on which they 
had designed a Washington D. C. Projec+-. Cente» ^-^^'ihlem. 

i. Many students have developed a sense of inner pride simply be- 
cause they belong to WPI - a college with a Washington Project Center. 
This feeling has helped to generate pride and involvement on the part 
of the students in the college. 

Student Selection Objectives 

The Interactive Qualifying Project is very strongly recommended for 
all students. In essence, then, the entire student body is available 
for selection to the Center. 

There are several possible classifications for reducing the availabilit 
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of the program to the student body at-large. For example, the program 
could be opened to only tho-.G students who meet one or more of the' 
following criteria: 

1. students who have completed at least two or three years of their 
academic program, i.e., uppercl assnien ; 

2. students who have distinguished themselves by maintaining an 
academic record at some level above the average of their 
classmates, i.e., an honors program; or, 

3. students who have previously demonstrated their ability to 
perform well in project efforts. 

Such classifications are useful if the decision is made that the 
financial burden of a large off-campus center is not feasible. In the 
operation of the Washington Center, no such pre-determined criteria 
for student selection was employed, although the program was primarily 
aimed at uppercl assmen for two reasons. First, the beginning of a 
new program not favoring uppercl assmen would mean that those students 
in their senior year would not have a second opportunity to participate 
If an underclassman participated in their place. Second, it was gen- 
erally felt that, again, because of the newnp<;s of the program, upper- 
classmen would be better suited to facing the unexpected than their 
younger peers . 

In place of pre-determined criteria, all students were notified of 
the opportunity to apply for a position at the center. Students who 
applied were then individually screened, so that the total number 
attending would be within the range determined by the administrative 
and financial constraints of the first year's operation. 

The selection of students for participation in an off-campus Project 
Center necessitates balance between many conflicting objectives. From 
the viewpoint of assuring highest quality project performance to the spon- 
soring agencies, one would tend to select students with superior academic 
performance, who posess exceptional oral and communicative skills, and 
have gained prior on-campus project experience. Conversely, from the view 
point of educational objectives, one may argue that such a superior studen 
would gain only marginally, and that less academically exceptional student 
should be selected, for whom the incremental educational gains would be fa 
greater. 

Indeed, an off-campus project offers a rare opportunity for virtually 
all types of students. The exception would be a student not prepared for 
the emotional dilemmas of living and working with his peers, in an environ 
ment with performance pressures similar to those encountered in one's 
first professional appointment. If personal problems or family pressures 
are bothering a student, they seem to be intensified during what becomes 
a very long academic term. 

As all students enter into qualifying projects for the purpose of 
satisfying degree requirements, the decision to participate in the 
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Washington Project Center is motivated by one or more of the objectives 
1 isted below. 

1. More Interesting Projects with Better Logistical Support. 

The opportunity to provide input, in the form of a working document, tc 
a well-known functioning agency on a topic of current concern, has con- 
siderable student appeal. The organizations associated with the Wash- 
ington Project Center provide better logistical support for the pro- 
jects than would normally be available on any campus, both in terms of 
data availability and clerical support. 

2. Opportunity for a Concentrated In-Depth Study. The oppor- 
tunity exists to devote a 100 percent effort to the project, and to 
complete it within one term. Students have also generally recog- 
nized the higher potential to produce a quality repor'. by coming to 
the Washington Project Center. 

3. Pre-Job Experience. The opportunity to function in a high 
level organization at an almost professional level provides valuable 
experience. Students are potentially motivated by being able to re- 
ference this experience when seeking permanent employment. 

4. Improved Skills. The center offers greater opportunity for 
direct improvement of interpersonal skills. These include improved 
ability to accept new situations, improved oral ability, and im- 
proved abilities in project scheduling and meeting deadlines. The 
center experience is viewed as challenging, and, due to its short 
intensive nature, can bring about a quantum change in a student's 
ability to accept responsibilities. 

5. The Social Experience of Living and Working in Washington. 

6. Close Faculty Contact. The nature of the project center op- 
eration allows closer faculty contact in a more neutral setting than is 
available on campus. 

Cooperating Organization Objectives 

Cooperating organizations have generally been quick to realize the 
distinct educational benefits of students addressing real life problems. 

The following are some of the objectives organizations seek to 
achieve by participating in the program. 

1. A student group provides a valuable resource in tern^of a 
research team. By properly defining the problem, the agency can re- 
ceive a report which can be utilized as supporting materia] in an 
on-going or up-coming study. 
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2. A professional satisfaction results from participating in 
the educational process. 

3. The program offers the opportunity for close contact with 
faculty members, thus providing a different and valuable perspective 
of agency problems. 

4. There is a distinct advantage to participating in a program 
which has projects on similar topics in several different organiza- 
tions. A broad-basea insight into how different groups are dealing 
with a similar problem can be provided. 

5. Most organizations devote some portion of their resources 
to recruitment of recent graduates for employment. 

The center affords this opportunity both to the organization and to 
its own students. 



26 

16 



III. PROGRAM DEVELOPMENT 



General 

Once the program's objectives are clearly defined, several tasks 
need to be accomplished prior to the actual implementation of off- 
campus projects. The following sections present the most significant 
pre-implementation steps needed to insure some level of success in the 
program. 

Site Selection 

The selection of a site for an off-campus center is the first step 
follov/ing the definition of the program's objectives. In the present 
case, the ultimate choice v/as Washington, D. C, for reasons presented 
bel ow. 

In attempting to achieve the educational objectives of Qualifying 
Projects as presented earlier, several types of projects are possible. 

1. The problem-solving type, in which the student applies analy- 
tical techniques to available data in order to select and rec- 
ommend possible courses of action. 

2. The advocacy planning type, in which the student advocates 
social change and develops the means for resolving certain 
disparities or inequities in society. 

3. The experiential field-work type, in which the student parti- 
cipates in community activities, and works with public or 
private organizations, to gain experience which would enable 

him to meet the stated Interactive Qualifying Project objectives. 

4. The theoretical type, in which the student develops a new 
model, or extends existing models, for analysis and predic- 
tion of interactive effects. 

5. The hi storical -study type, in which the student traces the 
antecedents of societal, humanistic, philosophical, or artis- 
tic phenomena in interaction with technological, scientific 
developments, and places them in perspective. 

6. The technological assessment type, in which the student gauges 
and evaluates the impact of some existing or proposed techno- 
logical development on society and human values. 

To provide the flexibility for accomodating all these project types, 
the center site must have access to a variety of organizations. It 
should be noted that University Urban Research Centers of the late 1960's 
usually provided opportunities in only type 3 projects, and few are able 
to claim a large degree of success. 

Providing project topics capable of interpretations that could be 
classified into more than one project type allows a greater ' potenti al 
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to adapt to the educational needs and interests of the student. If 
such flexibility is not provided in the project topic selection, the 
. faculty members are, in essence, being limited in their authority to 
determine the academic acceptability of the project. 

There are not very many sites that afford opportunities in all 
project types. In fact, only three alternative sites were given seri- 
ous consideration; Boston, Massachusetts; New York, New York; and 
Washington, D. C. 

Boston, although offering a full variety of opportunities both 
with private organizations and government groups (local, state and 
federal), was eliminated primarily because its proximity to WPI per- 
mitted project activities to be developed without an off-campus site 
being distinctly identifiable. In fact, projects were already devel- 
oped in cooperation with the Integovernmental Relations Committee of 
the Boston Federal Executive Board, as well as with many other groups. 
These projects are administered directly through WPI's on-campus Proj- 
ects Office. 

The final choice between New York and Washington was based on the 
opinion that, while both presented a myriad of possible project topics, 
D.C. -based organizations seemed to have rro; iems that were more direct- 
ly related to the educational objectives e program. 

Several other characteristics of the Washington area make it an 
attractive site for an off-campus project center. 

1. Student exposure to Washington-based organizations is desirable 
even without career objectives in government work, in that most 
engineering positions require some involvement with Federal 
programs . 

2. This involvement is also current, implying student exposure 
to the daily interaction of technologically based organiza- 
tions with government agencies. 

3. The prestigiousness of having worked with a D. C. organization 
has a positive effect on the student's hiring potential upon 
graduation . 

4. A Washington Center provides increased visibility of the 
school's programs to the most concentrated source of financial 
support for postsecondary education in the Country. 

5. The information resources in the District are both unique and 
unrivaled. 

Selection of Cooperating Organizations 

To assure a reasonable level of confidence that the objectives of 
the program can be achieved, criteria for selecting a cooperating organ- 
ization must be established early. The criteria being used for WPI's 
center are discussed. 

1. Agency Involvement in Educationally Appropriate Projects 
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There is no sufficient substitute for the face-to-face meeting 
of the educator and the organization liaison in determining the mutual 
acceptability of a project topic, and its scope. Definition of an 
appropriate problem for students to addresss is obviously the significant 
step in assuring the desired potential for attainment of the educational 
objectives of the program. 

Two differing motivations always exist in these meetings. The educ- 
ator is seeking the optimization of student attainment of the educational 
objectives. The liaison is seeking the distribution of scarce resources 
(his effort, his staff's functions, secretarial support, and work space) 
in the maximization of output toward the mission of his office. While 
these motivations are different, they are not necessarily mutually ex- 
clusive. Figure 3 presents a crude definition of the feasible solution 
space which does not violate the constraints of either party. 

An interesting sidelight to Figure 3 would be to superimpose an 
indifference map. The optimization of mutual objectives could then be 
interpreted as a result of the relative weights placed on attaining educ- 
ational objectives and organizational results. The predominant deter- 
minant of the shape of the curves, and thus the point of optimality, is 
the effort of the faculty in advising the students relative to the effort 
of the organization liaison in directing the students. If the faculty 
effort is greater, the assurance of attaining the educational benefits 
is greater. It should be noted that the above system has a built-in 
feedback mechanism, in as much as liaison involvement essentially ser- 
vices the attainment of both objectives. 

2. Suitability of Agency Personnel to an Educational Program 

Once the project topic has been mutually agreed upon, then the 
personal traits of the liaison come into play. Perhaps the ideal liaison 
is one who: 

a. enjoys the experience of interacting with students and faculty, 

b. has the ability to provide experiential insights into the 
relative promise of alternative solution paths, 

c. is nourished by the act of debate, 

d. possesses a familiarity with the available and not-so-avail- 
able information resources of the topic, and 

e. is in a position of responsibility that allows him the flex- 
ibility to try new approaches to solving problems. 

Such attributes as above can sometimes be accurately forecast by 
observing the responsibilities of a liaison's position. 

3. Opportunity for Meaningful Impact of Student Output 
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Selection of a potential cooperating organization should also be 
based on the realization that students do not do busy work without re- 
cognizing it for what it is. At the same time, students are surprising- 
ly eager to make a sincere concerted effort to attempt a solution to a 
meaningful problem. If, after a massive effort, a student report is to 
be shelved for lack of interest, it may well be that the students are 
being done more harm than good. 

The usefulness of a student report to the liaison varies consider- 
ably. Some of the possible uses for complementing organization functions 
include: 

a. bringing the liaison up-to-date on a topic anticipated to 
be of future concern, 

b. adding depth to shallow sections of an in-house study, 

c. supplementing organization reports, issue papers, RFP 
development, annual report sections, and the like, and 

d. providing the liaison with a tangible document that 
others may have been reluctant to produce. 

4. Potential Long-Term Involvement 

As the efforts involved in developing a cooperating organization 
contact are considerable, initial agency selection should consider 
the agency's potential long-term interest in the program. Similarly, 
as not all academic projects are performed at the center, the agencies 
selected should logically be those that can cooperate with the academic 
community in other endeavors. Such spin-off, in the form of on-campus 
projects and research endeavors, are obviously provided a rather strong 
data base, as well as faculty who have just spent a considerable amount 
of time with the topic. In fact, release time for faculty advisors 
when "-hey return to campus may well be a very wise investment in terms 
of its potential for successful proposal writing. 

5. Political Considerations 

In any faculty, no matter where they teach, there will always be 
individual members with divergent educational beliefs. The spectrum 
runs from conservative traditionalism to liberal experimental ism. 
Occasionally, it is difficult to separate these educational beliefs 
from the political subtleties of the organizations cooperating with 
the program. If that is the case, it may turn out that individual 
projects are more attractive than others, on a basis of other than 
academic considerations. 

If the topic problem has built-in constraints on the analysis, 
it will not succeed in an educational sense, despite all of the so-called 
experiential learning that will occur. The resulting friction between 
the participants in the attempt to make it successful ultimately terminate 
the relationship. 
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6. Scheduling a Blend of Organizations 

There exists a symbiotic charac. tic to an off-campus project 
center that should be developed to its fullest. By carefully selecting 
a blend of complementary topics with a diverse assortment of agencies, 
students soon discover that they can learn from each other. A collec- 
tivism develops which is both educationally exciting and personally re- 
warding. 

Developing Cooperating Organizations 

Crucial to the success of the program is the institution's ability 
to identify and enlist a variety of site organizations to cooperate in 
program activities which have a major focus on educational goals. 

The very first contacts are always the most difficult, and finding 
personnel in Washington that are willing to participate in a new educa- 
tional program that has no prior documentation is certainly no exception. 
In the development efforts for the present program, existing contacts 
of faculty familiar with the program were utilized. While these personal 
relationships were small in number, they were instrumental in the initia- 
tion of a natural process that expands the number of new opportunities 
with each meeting. 

The initial efforts were begun in the summer months of 1973, some 
fifteen months prior to the actual opening of the center. From that 
summer until the following February, the development program was imple-- 
mented by several faculty members under the direction of WPI's Project 
Administrator. 

The usual procedure employed to obtain a project topic and a com- 
mitment from an organization to cooperate in the program consists of 
the following steps: 

1. an introductory meeting, 

2. a fol low-up letter, 

3. a second meeting producing a specific project 
description draft, and 

4. subsequent projects. 

1. Introductory Meeting. The overall objective of the initial 
meeting with an organization is simply to establish a personal relation- 
ship. Perhaps the most productive agenda for attaining this goal is to 
present a capsule summary of the institution's goals and the objectives 
of the center (in a period of time no longer than several minutes). 
Soliciting an equally brief description of the organization's mission 
allows a mutual base for each participant to determine if the meeting 
should continue, or if a different person in the organization would 
be more interested. 
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The remainder of the meeting should be spent in discussing the 
steps to be completed if a project is to be performed, and the time 
frame in which completion must take place. 

Any aspect of the program which may not be particularly appealing 
to the organization should be identified, e.g., eventual funding, the 
fact that submittal of a project topic does not guarantee that it will 
be selected, the provision of a work space, supplies, and clerical 
support for the students, etc. The fact that the program is an educ- 
ational endeavor cannot be understated. At the same time, the instit- 
ution's past accomplishments with off-campus project efforts, and the 
maintenance of quality through faculty supervision are the two strong- 
est facets of the program in terms of creating an interest on the 
part of organizations in participating. 

The final minutes of the initial meeting should include a mutual 
discussion of the types of project topics which will be educationally 
admissible, and the types of problems normally worked on in the organi- 
zation and of importance within the program timetable. The meeting 
should end by suggesting that all participants give some thought to 
several possible project topics during the interim period before the 
next meeting. 

2. Follow-Up Letter. The essential elements of the initial meet- 
ing should be set in writing to reduce the possibility of misunderstand- 
ings. Exhibit I presents a typical follow-up letter. It is important 
that such a letter be in the hands of all who participated in the first 
meeting, as quickly as possible. The organization liaison should be 
reminded that a project description should be purposely brief to allow 
students a certain degree of flexibility in defining the topic them- 
selves. Please note that the letter displayed as Exhibit I follows 

a highly successful first meeting, in that the project topic had already 
been agreed upon. 

In the majority of organizations, this will not be the case, and 
a second meeting is usually required to define the project topic. 

3. Second Meeting. The sole purpose of this meeting is to define 
a general project topic that is both acceptable to the faculty in the 
program, and to the organization's liaison. For this reason, both the 
Projects Administrator and the Faculty Director must be present. The 
Projects Administrator has the responsibility of solving logistical 
problems as they come up, because the submittal of a project description 
is a written committment to participate in the program. The Faculty 
Director has the responsibility of assuring that all appropriate com- 
ponents of an educational nature can be read into the project description. 

Once the project description has been discussed, a deadline must 
be established for receiving it in letter form. Subsequent to this 
meeting it is occasionally advisable to draft the letter for the organi- 
zation liaison's approval. 
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WORCESTER Worcester 
POLYTECHNIC Massachusetts 01609 

INSTITUTE (617)753-1411 



Exhibit I 



Dear Sir: 

Thank you for a most enjoyable meeting during our recent visit 
two weeks ago. Our discussions with you provided an extremely posi- 
tive start to a very successful week in the development of our Washing- 
ton Projects Program. In response to our discussion, I am sending 
you an outline of the program which we propose to conduct with you. 

Our discussion concerning projects focused on the development of 
a monograph, to eventually be used in engineering education, dealing 
with the interaction of human-technical problems in an undertaking 
such as bringing education into remote areas via satellite communica- 
tion systems. The project would be divided into two parts per your 
conception of the major components of the total problem. We propose 
to have a student group consisting of three students on site in Wash- 
ington during September and October of this coming fall. A second 
group of three students would participate in the second part of the 
project during February and March of 1975. 

We request that you designate space in your organization for the 
students. The students will divide their time between their activities 
at your agency and at the WPI Projects Center. We anticipate that they 
will spend approximately four days a week pursuing information at the 
agency. One day a week will be spent at the WPI Projects Center and will 
be used for discussions with the faculty advisors and other students list- 
ening to lectures, guest speakers and planning additional efforts on the 
project. 

We suggest a regular weekly meeting be scheduled with you, the fac- 
ulty and students to review the current accomplishments and plans of the 
group and suggest specific tasks or chores that you feel should be incor- 
porated. The faculty will thus share a significant portion of the respon- 
sibility for making the total experience successful. Your input is, how- 
ever, very important for an exciting and highly motivating experience. 
We are quite confident, from our past project experience, that this will 
be one of the most successful aspects of the program. 

As we discussed at our prior meeting, wp do not need significant 
support for the anticipated activity during the experimental phase of 
our program. We do, fiowever, request your assistance in the form of 
access to reports, publications, telephones, unusual travel which you 
feel will benefit the outcome of the project, xeroxing, miscellaneous 
stationary supplies for office functions, postage and secretarial assis- 
tance preparing correspondence and final report. 

3 i 
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Exhibit J_. {con tj n ued ) 



Our students may be viewed as independent contractors relative to 
your organization. They carry their own student, medical and health 
insurance plans and will be covered under WPI's general liability 
pol icy. 

We will be preparing the student group for their project during 
the coming months of April and May on the WPI campus in a course de- 
signed especially for that purpose. As part of that preparation, the 
students will address the project in which they will be involved in 
Washington. From our prior experience, we have found that a letter 
requesting the students to undertake the project with a statement of 
the project objective coming directly from the organization support- 
ing the project is a highly motivating way of initiating the stu- 
dent group's activity. We thus request you to assist us by providing 
a letter on agency stationary which includes the following informa- 
tion: 1) an introductory paragraph stating your anticipation of an 
interesting experience working with WPI, 2) an invitation to the 
students to locate at your organization and work on the solution of 
the problem, 3) problem statement of one to tv;o paragraphs which 
briefly describes the nature of the problem and the objective to which 
the students should address themselves, 4) specific information or 
resources which the students should begin to review in pursuing the 
objective, and 5) information concerning the organization itself or 
references in that regard including general personal information use- 
ful for orienting the students to the staff in the organization and 
their backgrounds. 

Again, thank you for your generous response to our program. We 
look forward to working with you next year and to a very successful 
project. 

Si ncerely , 



Joseph J , Miel i nski 
Projects Administrator 



Experience indicates that organization personnel procrastinate in 
the provision of the project description, because it is the single action 
which commits his office to participation in the program. While this 
tact makes the letter somewhat difficult to obtain, it provides the 
overriding advantage that the submittal of a project description is treat- 
ed quite seriously. ^ 

It is useful at this meeting to again remind the organization 
liaison that his topic is to be presented to the faculty and students 
of the center along with all other topics, and its selection for im- 
fn^nfif not ce':tain, being dependent on the number of students 

enrolled, their academic backgrounds, and so on. 

4 Subsequent Projects. Once a project has been successfully 
completed with a particular organization, and an opportunity has been 
provided to mutually suggest improvements in the mode of operation, sub- 
sequent project descriptions are easily developable. Similarly, new 
organizations can be contacted through existing liaison, and the nature 
of the program can be verified by pointing to past achievements. The 
only challenge remaining is to obtain funding for the program directly 
from cooperating agencies. This aspect is treated in a subsequent 
section. ' 

Student Selection and Preparation 

The preparatory steps associated with the development of a student 
membership to an off-campus center include: 

1. advertising the nature and availability of the center, 

2. administering student applications, 

3. interviewing students, 

4. selecting students willing to commit to the program, and 

5. preparing the selected students for the project activities. 

Adverti s i ng 

The initiation of any new program requires a significant effort 
in informing potential participants of the program's opportunities 
and limitations. To avoid unnecessary difficulties, announcements 
should specify what the center does not do as well as what it does do. 

Two campaigns can be run, one distributing general information 
(usually through the campus newspaper or the closed-circuit, campus 
television system), the other disseminating more specific information 
(through seminars or informal discussion sessions). 

Appl ications 

To facilitate planning and staffing, an initial indication of 
student interest can be obtained by distributing applications for 
participation in the program as part of the advertising campaign. The 
applications prove most useful if they solicit the academic term during 



26 



which the applicant plans to be at the center. Beyond this, requiring 
further* information reduces the rate of response to ttie forms. 

Interviewing and Selecting 

Interviewing student applicants allows a two-way discussion of 
the center's operation, giving the student the opportunity to obtain 
more detailed information at a personal level, and giving the faculty 
members involved in the program an opportunity to obtain and assess 
information about the applicant. 

One of the primary purposes of the interview is to determine if 
the student would benefit by the type of educational experience the 
center offers. As this is a somewhat difficult task to perforin, three 
levels of interview results are developed: 

1. the student would definitely benefit, and should be accepted 
immediately , 

2. the student's background may not be so well suited to the 
program as to warrant immediate acceptance, and the student 
is placed on a waiting list, or 

3. the student's background and past experiences are felt not 
to be adequate for him to be successful, and the student is 
notified to that effect. 

To assist in the development of the program, interview informa- 
tion is also assembled on the students' academic majors, past project 
experiences, general interests, and the range of project topics and 
cooperating organizations that are of interest. 

Preparation 

Every student selected to attend the Washington D. C. Project 
Center, is required to complete a preparation course, Interactjye 
Project Initiation. The course is offered by the Divisibn' of" Inter- 
disciplinary Affairs on a regular basis to all students, not exclusive- 
ly those who are preparing for Washington. 

The course has four major components: 

1. the coupling of a student project group to a project topic, 

2. the introduction of the student to societal -technol ogical 
i nterfaces , 

3. the identification and development of skills and techniques 
required of the student group to implement their particular 
project effort, and 

4. the preparation of a proposal to the cooperating organization 
describing the method of attack for the specific project. 

After coupling student groups to topics, the course is essentially 
composed of two types of activities. On the one hand, students are 
presented information which is of general value in addressing societal - 
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technological issues; on the other, eaci) student (jroup is focusinq on 
the particular project topic that is its responsibility. 

To achieve both goals requires a significant faculty effort. In- 
formation of general value to all students is presented through normal 
classroom presentations by faculty and outside speakers. Information 
specific to particular project topics, however, cannot realistically be 
presented to the entire group. As such, this element of the course is 
assigned to the particular faculty members who will be responsible for 
advising the tO|)ics when tlie projects are finally conducted at the 
center. 

More specific information on the course content in eacli of the 
four segments described above is presented in the following sections. 

1. Coupling Student Groups to Topics 

At the first course meeting all students are presented the project 
topics that are available, in the form of a bound collection of coop- 
erating organization letters. The students are also provided a prefer- 
ence form on which they are to indicate their first, second and third 
choices for projects, and any preferences they have in relation to 
fellow group members. The faculty member most familiar with the project 
topics (at this point, usually the center director), provides some in- 
signt into the general framework of each topic. 

By the third meeting of the course, student groups are matched to 
specific topics by the course instructor. The matching requires simul- 
taneous consideration of: 

1. student preferences, 

2. appropriateness to the topic of student background as displayed 
by his or her transcript, and 

3. appropriateness of student background in complementing the 
backgrounds of the other students in the project group. 

2 . Societal -Technol ogical Interfaces 

In this component of the course, the class explores some of the 
many facets of the technology-society interface. Discussion topics 
and reading are selected from such areas as the history of technology, 
social values and social responsibility, the social consequences and 
impact of technology, ethics and ethical systems, social criticism and 
social programs, technology forecasting and assessment, ar^d the workings 
of politics and government. Speakers and discussion leaders are invited 
from off-campus as vie]] as from the faculty at large. 

Given the multiple objectives of the preparation course, this 
exploration phase is at best a survey, a broad and general treatment of 
technology/society issues and questions. Where a topic being discussed 
bears directly on one or more of the -'rojects, the respective groups 
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arc advised to pursue the topic in qroater detail with tlu? assistance 
of the faculty project advisors. 

The scliedule for tfie Term 1), 197b offet^irKj of the course is sliown 
in Figure 4. 

3. Skills Development 

As an individual project team undertakes tlie background and researcfi 
work pertinent to its project topic or problem, it soon discovers tfiat 
in addition to broad issues and questions, there is a body of methdology, 
procedure, and information associated with the area. Skills in some of 
this methodology may have been obtained by one or more members of the 
team through prior course or project work. If this is not the case, 
however, it is the responsibility of the project team, with the assistance 
of the project advisors, to develop the necessary skills to a level judged 
appropriate to the demands of the project. 

This might be done through course work if the schedule for the 
particular project is such that an academic term intervenes between 
the preparation course and project execution. Alternatively, it can 
be done by independent study; particularly helpful in this case is 
the availability of modular materials which focus on specific topics 
and methodologies, and which provide bibliographic starting points 
for the further development of skills. 

It is at this point, early in the preparation course, that the work- 
ing relationship between the project team and the faculty advisors is estab- 
lished. The nature of this relationship, and specific comments on the advis- 
or's role in the project, are included in Section IV of this Guide. 

4. Project Proposal Preparation 

The bulk of student effort in the preparation course is directed 
toward the writing of the project proposal , the suggested elements of 
which are as shown in Figure 5. The proposal is a most critical element 
in the Project Center concept. The seven-v;eek residence period at the 
center is long enough to carry out a successful project only if suffi- 
cient background, research, and planning efforts preceed the residence. 

Proposal preparation is monitored by the project advisor in regu- 
larly scheduled, out-of -class meetings with the project team. Should 
questions of sponsor intent or expectation arise, the advisors will 
resolve the questions by direct communication with the sponsor. The 
final, typed proposal document is due at the end of the preparation 
course, at which time each team is also responsible for a short oral 
presentation describing the project as p>"oposed. A copy of the proposal 
is normally sent to the sponsoring agency shortly after the close of 
the preparation course. 
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I1)30'10 ILRM 1175 SCIILDULr 



DATE 



9:0(] - 10:00 10:0(! - 11:00 



4/3 Organization, scfiodijle Pvos . llazzard: On tlu> 

Procedures, etc. Techno! (U) ical llninanist 

'^/'^ i'l preference sheets What is a |)roposal? 

Resource location. Library PERT ar)d project planning 

4/10 Groups annoiinced. Advisors Dean Grofian: The IQP and WPI 
introduced. Schedules 
establ ished. 

^/"I ^ Norman Faraiiiel 1 i 

Boston Industrial Mission 

4/17 Weekly progress report due. 

Case Studies in Engineering Ethics, Profs. Zwiep and Scott 

^/23 3:00 - 5:00 P.M. 

Dr. Robert Miller, Value Clarification" 

4/24 Weekly progress report due. Discussion on Intermediate 
Film on the New Alchemy Technology 

4/29 Ethical systems Case discussions 

5/1 Weekly progress report due. Group dynamics and management, 

a) Washington Orientation Professor Bjorklund 
Professor Hoffman 

b) Alternate activity for 
Worcester projects 

5/6 Cost Benefit and Cost Effec- Social Criticism and Social 

tiveness Analysis, Programs 
Prof. O'Connor Prof. Goodwin 

h[R?A Semi -Final draft due 

How Government Works - William G. Flynn 

5/13 Draft returned with comments Protocol 
Consumer Protection and PIRG 
Professor Bourgault 

5/15 Oral Reports, 10 minutes each, with AV aids 

5/20 Final proposals due, TYPED 

Oral Reports. 10 minutes each, with AV aids 



Figure 4. Preparation Course Schedule 
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1 . A BSTRACT - 1 page 



2 . PROJECT OB J ECTIVE 

A clear, concise problem statement that includes a description 
of the form of the final results. 

3 . INT RODUCTION 

Why was the project developed? How? Background information 
regarding the project development. 

t. DETAILED INVEST I GATION OF THE PROBLEM 

This is the body of the proposal and should be divided into 
subheadings. It represents the results of weeks of research 
on the project topic. It should be clearly referenced The 
fol lowing method is recommended. 

■ D ETAILED D _ESCRIPTiON OF THE PROJECT 

This is a clear detailed description of what the project 
entails and liow it will be carried out. Statements should 
be very specific and very detailed. What additional informa- 
tion IS needed? What contacts need to be made? What problems 
do you anticipate? How will the final results oe presented to 
insure maximum utilization? etc. This section will develop a 
detailed outline of the overall project. The actual outline 
wi 11 appear in the appendix. 

. PROJECT MANAG EME NT AND CONTROL 

Pert Chart 

Personnel 

Budget 

Logistics (Equipment, Transportation, etc.) 

BIBLIOGRAP HY 

APPENDICES 



Figure 5. Elements of a Project Proposal 
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Faculty Selection and Preparation 

Selection of faculty for participation in an off-canipu:. project 
center involves many considerations. First, the general concept of 
off-campus IQP activities is significantly different from the more 
traditional engineering and science curriculum. Accordingly, faculty 
experience in prior IQP advising is very valuable and should represent 
a significant component of the selection criteria. 

Since the projects are diversified and span many disciplinary 
areas, great strength in any one disciplinary area would not be nearly 
as important a consideration as a systems ability to tackle, dissect 
and structure the methodology for a diversity of problems. 

Co-advising of projects permits differing faculty perspectives to 
focus on the same problem, enhancing the resultant educational benefits 
to the students and to the individual faculty. This affects not only 
the projects advised in Washing-on, but also those conducted subsequently 
on return to campus. Thus, it is desirable to select and pair faculty of 
complimentary disciplines, who are receptive to working together. 

Creation of an off-campus project center can introduce significant 
perturbations into the normal college operations structure. It is thus 
important for faculty to clearly understand the precise role through 
which other faculty and the college administration see their participation. 
Where strong departmental interests are predominant in management processes, 
this can potentially work to the detriment of facu""ty who participate in 
an interdisciplinary off-campus activity. 

Faculty academic achievement is assessed and rewarded on the basis 
of promotion, tenure and salary increments. The latter is often managed 
through individual departmental budgets. Participation in an off-campus 
project center serves to benefit the entire school, and not the individual 
department. Thus, a conflict arises as to v/hether one department should 
reward activities of such broad-based perspective. It i's imperative that 
center faculty clearly underr,tand the nature of this process, and that 
adequate measures be employed to assuro recognition of their efforts. An 
institution-wide solution exists in terms of monetary rewards in that the 
Dean of Faculty can be given authority over a significant fraction of 
annual salary increases. 

Promotion and tenure offer additional rewards to faculty for academic 
achievement. Traditional crite.n'a for such rewards include teaching abil- 
ity, research and creative scholarship and service to the school. Off- 
Campus faculty participation encompasses a blend of all three of these 
elements. Project advising, working closely with students, represents 
a form of teaching far more difficult than prepared formal classroom 
lectures. Analysis of project problems and the synthesis of their sol- 
utions often requires significant creativity and innovation on the part 
of both faculty and students. 
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More conservative viewers may consider only graduate-level, pub- 
lishable research as research and creative scholarship. In whichever 
fashion this criteria is considered, it is imperative that faculty con- 
templating participation in interdisciplinary off-campus activities be 
well aware of the role the activity may play in their promotion and 
tenure considerations. 

An off-campus center does allow the faculty to develop graduate- 
level research contacts with many of the cooperating organizations. This 
may be at the expense, however, of the undergraduate students and the 
projects being advised. Faculty selection must consider all of the above 
influences . 

As with students, faculty preparation prior to their term off-campus 
is a vital facet for successful program operation. The faculty must per- 
sonally be acquainted with the agency liaisons and fully comprehend the 
environment in which the project will be carried out. 

The initial phase of preparation involves faculty in many of the pre- 
liminary project planning meetings with agency personnel, during which the 
objectives of the project center are discussed. The bulk of this effort is 
carried out, however, by the Center Director and Projects Administrator. 

All faculty of the Washington Project Center participate as advisors 
in the project preparation course. They assist the students in defining 
the project topic, in researching background information and in develop- 
ing a logical methodology for project implementation. In the midst of 
this course, the faculty visit the liaisons in Washington, a procedure 
which serves to help clarify the cooperating organizations' objectives. 
Scheduling of this meeting in the midst of the preparation course permits 
prior acquisition of valuable background information for the faculty, thus 
rendering the ensuing agency meeting far more productive. Enough time is 
still provided for students to utilize the benefits of these meetings for 
preparation of their project proposals. These meetings also serve to 
maintain personal rapport between the faculty and agency liaison prior to 
the faculty's actual (Arrival in Washington. 

The project preparation course also serves to acquaint faculty with 
the students they will advise in Washington. On the surface this may 
appear inconsequential. However, even in a school the size of WPI (2,000 
undergraduates) contact between students and faculty not within the same 
department is less than would be desirable. Thus, meeting and knowing 
the students, and close exposu^^e during formulation of preliminary project 
methodologies serve to make the subsequent off-campus project advising far 
more effective. 



43 

33 



IV. PROGRAM IMPLEMENTATION 

This Chapter addresses some of the considerations of the on-site 
operational phase of the project center: 

1. the interactions between the various program 
participants (students, faculty advisors and 
cooperating organization liaison), 

2. the activities and scheduling required to 
complete the educational projects, 

3. the desired form and content of the final 
student reports , and 

4. the roles of academic standards and project 
performance evaluation. 

There exists no one set of procedures that the program participants 
can follow to insure the successful completion of each of the very dif- 
ferent projects that are addressed on an off-campus center A partial 
hst of the highly variable influences on each participant's contributions 
to the project effort include: 

1. the abilities, strengths, weaknesses and 
educational backgrounds of the students 
in each project group, 

2. the teaching approach, discipline, and 
personal characteristics of the faculty 
advisors , 

3. the very unpredictable blend that results 
when individual students work together as 
a project group, 

4. the extent and type of involvement provided 
at the cooperating organization, and 

5. the symbiosis that results from the inter- 
change occurring between groups. 

The following discussion is based on the experiences that accompany 
the experimentation needed to run an off-campus project center during its 
first year. It reflects on the few operational procedures that can be 
successfully adapted to all individual project cases, and also on those 
aspects of the program which are best left to the adaptability of the pro- 
gram's participants. ^ 

1. Participant Interactions 

^ Interaction between the sponsoring organization, students, and faculty 
advisors requires a clear understanding as to the effort to be provided by 
and the specific responsibilities of, each of the participants. Although 
the primary responsibility rests squarely on the students, both the spon- " 
soring agency and the faculty advisor make specific contributions to the 
total effort. It is important that everyone involved know the expected 
extent of his or her contribution, and that the students are aware of all 
the interactions that might occur in the total educational experience at 
the Center. 
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The contributing facets of this experience involve: 

a) the students' contribution to the sponsoring agency and 
the agency's contribution to the project, 

b) the faculty advisor's contribution to the student and 
to the sponsoring organization, 

c) the interproject activities that should occur, and 

d) the opportunities that exist in the center's site area. 

a) The students' contribution to the sponsoring agency and the agency's 
contribution to the project. 

It is expected that students will provide the same effort and stand- 
ards to their project that would be expected of a beginning professional 
in the field. This has several ramifications because the student is work- 
ing on a specific project, and because he or she has responsibilities to 
the organization as well as to the college in satisfactorily completing 
the project. 

Student's hours at the agency will usually be the same as those 
of agency personnel, with some degree of freedom for outside research. 
The organization must not normally assign the student typical intern 
or work-study jobs at the agency. Since there is a specific project 
objective to be accomplished during the term, the student, with advice 
from the faculty and agency liaison, will be responsible for planning 
his method of attack, researching necessary material, interpreting and 
creatively solving the problem, and providing necessary oral and written 
documentation of his work. In accomplishing these results, the student 
will necessarily have to do some of his work outside normal working hours. 
This is typical of any professional effort and usually becomes increasing- 
ly necessary in the terminal stages of the project. 

Immersion in the organization to learn organizational and inter- 
active facets is important at the beginning of the project, and it should 
be expected, by all concerned, that a moderate amount of time at the beg- 
inning of the project will be spent in learning about the agency and pro- 
ject fundamentals. 

As many resources as possible should be made available to the student 
so that he can accomplish as much as possible within the term. The liaison' 
role should be one of supporting and directing the students as he would 
a group of consultants. The amount of interaction between the organization' 
liaison and the students, however, varies quite considerably from project 
to project depending on the need for guidance and the tvpe of project; just 
as it would from consultant to consultant. 

The student should supply the sponsoring organization with his week- 
ly work record and plans for the following week as described in the follow- 
ing section. This report appraises the agency of the progress of the pro- 
ject, and frequently spawns suggestions that ultimately lead to major im- 
provements in the final product. 
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b) The faculty advisor's contribution to the student and to the 
sponsoring organization. 

In suggesting the proper areas of influence and guidance that the 
faculty advisors provide the students, it must be recognized that the 
broad scope of specific knowledge gained by the students involved in 
the projects will seldom be matched by the advisors. As the project 
progresses, the gap between specific knowledge held by students and 
advisor should widen. The students will do extensive reading and 
have access to in-house experts. It is usually impossible for the 
advisor to have this kind of exposure to every project. A single pro- 
ject is usually a small percentage of his responsibility. In a few 
cases the previous experience of the advisor may closely coincide 
with the project topic, but this will not, and should not, always be 
the case. 

The following are suggested ways in which the advisor can be 
of real help in attaining tlie mutual objectives of an outstanding 
project: 

1. The advisor plans the original project objectives 
with the group after their initial proposal is 
submitted. He tries to limit and direct the pro- 
posal and help the project group in setting up a 
real istic set of tasks . 

2. After the procedure and objectives are established, 
he directs the group by discussing developing phases 
of the project. 

3. He stays informed (or becomes informed) on the 
theoretical bases of the project, so that he can 
discuss various areas knowledgeably . 

4. He suggests additional areas of basic research 
and ramifications of project objectives. 

5. He suggests project task cut-off times, if the 
time-objective framework indicates. 

6. He sees that a task chart with individual assign- 
ments is completed at the start of the project 
PERT procedures, in their simplest form, should 
be used to determine the critical path. Tasks 
and accomplishments must be reviewed frequently 
and revised occasionally. 

7. He sees that a running log, in professional form, 
is kept by each member of the project group, and 
reviews these logs frequently. 

8. He reviews weekly time-accomplishment reports along 
with the next week's planned tasks. 

9. The advisor schedules regular meetings with the 
whole group and is available for problem discussions 
as they occur on a limited basis. He avoids total 
involvement, however, since this is neither proper 
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nor educationally helpful. Many problejns can be 
effectively solved by students alone - and should 
be - so that confidence in problem-solving ability 
can be inculcated. 
10. The advisor provides insights into formal report 
writing for all written material as it is produced. 
Material must be written as the project progresses 
and the advisor suggests rewrites or organizational 
changes to improve coherency and the student's ability 
in the area. 

As indicated above, the organization must not expect a faculty 
consultant solution to the project problem. The students must be 
allowed to develop their own solution with guidance as suggested pre- 
viously. 

There should, however, be a solid interface between the advisor 
and organization liaison personnel. Either one should feel free to 
contact the other about any questions arising in regard to the pro- 
ject. The organization representative should attend as many of the 
scheduled weekly meetings at the organizational site as he can. At 
these meetings, students, advisors, and liaison can discuss any facet 
of the project including project progress, objectives, related topics, 
personnel problems and suggested revisions or procedures. 

c) Project interaction activities. 

Outside of the liaison-faculty-student interaction, there is a 
very important educational area that will frequently provide new 
material for projects. It occurs in the project center through stu- 
dent interaction. Everyday conversation turns quite often to dis- 
cussions of Washington, the crazy agency I work with, the politically 
oriented conversation I had at the agency today and so on. Thus, stu- 
dents get to know more about the workings of Washington and about 
other facets of a huge, sprawling Government. Project problem? ^-e 
brought out, and frequently other students have contacts or information 
that can be helpful. It, in effect, provides agency interaction in 
a way that sometimes never occurs in the various areas of the govern- 
ment because of a lack of contact. 

A second, planned project interaction occurs on a weekly basis 
and this involves organized presentations to all the project groups, 
the faculty, and agency representatives. Every project group pre- 
sents a concise, carefully organized updating on its project. This 
provides excellent training in communication skills and in prepara- 
tion of visual aids. Data acquisition difficulties frequently are 
resolved by other student groups. Feedback from peers and advisors 
provides additional viewpoints to the project group during the pre- 
sentation, and the value of communication is inculcated. 
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Sometimes these sessions are used for presentations and informal 
discussion not specifically related to the projects. Several Wash- 
ington insiders from agencies, political ranks, or alumni working in 
Washington are invited to make short presentations and continue with 
.,an informal discussion 

Other sessions include presentations in specific information 
areas for which one or more groups find a need; for example, economics 
fundamentals from a faculty member or a Washington specialist, or a 
presentation on technical report writing. 

d) Washington scene contributions. 

Obviously, one of the important spinoffs of the Washington ex- 
perienceis the opportunity for sightseeing, entertainment, and inter- 
action with other Washington residents. This area provides superb 
educational experiences and contributes to a more mature, professional 
project approach and certainly to the sophistication of the student. 
Sightseeing includes many different types of interesting and educational 
activities. These include taking in the usual historical sites and 
museums, more obscure and less publicized points of interest, unlimited 
research and data sources, and many educational and entertaining trips 
and tours. 



Information about current programs, exhibits and tours is avail- 
able in local papers and a very fine guidebook was found to be "Going 
Pl aces With Children " (yes, seriously) which is available in any local 
bookstore. 



Entertainment is varied and includes the best in theatre and con- 
certs (many of them with no admission charge), a tremendous variety 
of excellent restaurants, and some interesting clubs and bars. 

Interactions with other college students and interns, rap sessions, 
and exchange of information, occur very frequently when the students 
become involved in other extracurricular activities. 

2. Scheduling 

The Washington project, even more than other WPI interactive pro- 
jects, requires a great deal of attention to activity scheduling. The 
seven-week time frame, within which the project, operates makes it 
essential that report material be produced from the very first week. 
Experimentation, by allowing the final work and report preparation to 
carry over into the next term, indicated that it was a poor procedure. 
With the student's new term pressures taking precedence, completion 
of the project does not normally go well - even if the period immediate- 
ly following the project is a scheduled break period. The procedures 
used in scheduling and reporting to produce results within the seven-week 
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term, are described below: 



Since there is an original proposal prepared before the project 
group comes to Washington to begin its project, students must con- 
sult with agency liaison, faculty and each other to modify this pre- 
viously formulated proposal if necessary. It is quite common for the 
project objectives to change between the time the agency originally 
prepares its statement and the time the actual project work begins 
With the new objectives defined, a semi-final list of tasks and sug- 
gested procedures for accomplishment are developed and discussed. 

The students must then prepare a detailed task chart listing as 
many individual items required for project accomplishment as can be 
generated. Time estimates and individual assignments, and a bar 
graph indicating approximate starting and stopping times are made 
Other types of scheduling are certainly possible and PERT charts 
showing the network and critical path are fine, but it is essential 
that complete and serious scheduling be the first order of business. 

Firm requirements must be established by the advisors, particu- 
larly at the beginning of the project. At the end of the first week, 
the Introduction and first Appendix of the project's final report 
should be turned in for review. The Introduction presents the ^'ac^- 
ground and need for the project and builds a foundation for it, while 
Appendix A describes the organization, funding, and objectives of the 
agency. Although it is possible that this material may have to be 
modified in the final report, it is important that it be written and 
reviewed during the first week for several reasons which follow. 

a. Students must be made to realize that it is 
always easier to modify material then to originally 
create it. 

b. The final report starts to form and there is 
actually some written material in place. This 
keeps the student from worrying about the trauma 
of preparing the report in the final weeks of 
their residence. 

c. The faculty has an opportunity early in the 
project to provide feedback on technical 
writing skills. 

d. The student must clearly communicate the need 
for, and requirements of, the project, while 
becoming totally involved. 

By the end of the second week the final report outline must be 
complete. This will eventually become the Table of Contents. With 
this indication of what must finally be done, and with the first of 
the written material in place, he can see the report taking form. 

Every week some written material is passed into the faculty advi<^or 
for his review. The final draft copy comes to the advisor by the end of 
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the fifth week and weaknesses are identified, permitting time for addit- 
ional analyses. 

The final week is spent completing the written report and preparing 
the oral report for presentation to the sponsoring organization. These 
oral reports are typically informal in nature and include the use of 
visual aids. 

Records and Meetings 

Usually there will be one scheduled meeting with students, faculty 
and agency liaison at the agency each week. Meetings last from one to 
two hours. Activities at these meetings include: 

a. review of log sheets as a means of bringing the 
advisors up to date on progress, 

b. comparison of progress with PERT and task charts, 

c. student request for faculty input on specific topics, 

d. review and interpretation of advisor comments on 
previous week's material, 

e. review of suggested work activities for the next 
week, and 

f. informal discussion of project topics and identi- 
fication of additional sources of information. 

Each project group will keep a notebook that contains the following 
material : 

a. weekly log sheets and next week's plans for each 
student , 

b. a list of all contacts made in connection with the 
project, with agency affiliation and telephone 
number, and 

c. all rough draft material as it is written. (This 
notebook which is reviewed by the advisor weekly 
and returned to the project group, gradually be- 
comes the rough draft of the final report.) 

A sample of a typical log(weekly report) sheet follows: 
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FORMAT FOR PERSONAL LOG SHEET: 



NAME: 

FROM: (DATE) TO: (DATE) 
ORGANIZATION 

LOG SHE ET 

DATE PLACE TIME DESCRIPTION OF ACTIVITIES 

4/2/75 Org. 1-5:30 Meeting: Topic (Task I) 

Present: Name , Tvtje_ 
(Detailed Minutes p. ) 

Substantive Content: 
1 . 
2. 
3. 

Permission was granted to quote 
or paraphrase. 

3. Final Report Guidelines 

Considerable experimentation took place during the center's first 
year in providing the students with a clear indication of the faculty's 
expectations with regard to the form and content of the final written 
report that each project group was required to submit. 

"Final Report Guidelines" (contained in the Washington, D.C. Project 
Center Procedures Manual , given to each student participating in the 
program) is an attempt to: 
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1) identify faculty expectations concerned with 
report content in terms of coherency, organization 
and analytical depth, and 

2) establish a minimum level of acceptability in the 
student's perception of the art of formal report 
writing . 

The disadvantage of prespecifying the final report format is the 
distinct possibility of limiting the creativity of the project group 
in developing a format which would be more directly amenable to the 
specific project topic being analyzed. For this reason, the "Final 
Report Guidelines ' are prepared in a way that they can be adapted to 
virtually any educational project effort with a significant analytical 
contenu, and the faculty advisors are careful to assure an alternative 
format proposed by any project group is given equal consideration as 
an alternative. 

_ Pertinent excerpts from the "Final Report Guidelines" are presented 
in Appendix B. Below is the Table of Contents specified for all final 
project reports completed through the Washington, D. C Proj<=>ct Center 
Perusal of the Chapter titles should confirm their adaptability to vir- 
tue, ly any educational project that requires an analytical approach. 

Letter of Transmittal 
Title Sheet 
Abstract 

Table of Contents 
I. Introduction 
II. Executive Summary 
III. Literature Review (or Background Information) 
IV. Methodology (or Procedure) 
V. Results 
VI. Analysis of Results 
VII. Conclusions 
VIII. Recommendations 
APPENDICES 

A. Organizational Structure of Agency 
4. Maintaining Academic Standards 

Design of an academic program for safeguarding standards can only 
be accomplished by providing faculty with a wide variety of alternative 
evaluation methods, not a prespecified definition of standards Estab- 
lishing procedures for oral presentations, interim reports, draft re- 
views, and a format for final report presentation provide the faculty 
advisors with a range of evaluative techniques and teaching devices 
that assure him sufficient opportunities to maintain standards. 
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V. PROGRAM EVALUATION 



Achieving Program Objectives 

An off-campus project center requires four different groups of 
participants to mutually support the program. The cooperating agency, 
the college administration, the students and the faculty share certain 
mutual objectives, but also have distinct individual expectations. 
While there is agreement that educational objectives are most import- 
ant, the success of the program is judged by whether or not the in- 
dividual expectations of each party are also met. 

The Washington Project Center was originally proposed as year- 
and-a-half, proof-of-concept operation to be followed by one-half year 
of the program evaluation. The program would achieve a steady-state 
operational mode beginning with the third year. This report is being 
prepared at the end of the first year of operation, as such, the major 
portion of the evaluation is yet to be completed. Therefore this 
chapter primarily contains a discussion of what must be evaluated 
after the proof-of-concept stage, rather than actual evaluation re- 
sul ts . 

Documentation 

Data must be gathered so that the program's progress in achieving 
each objective can be evaluated. The most visible documentation ot the 
project is the final student report. Additional tangible documentation 
of the project is available in the form of tape-recorded interim and 
final oral presentations, further use and, possibly, publication of 
portions of the final written reports, and by follow-up evaluations of 
the program. 

Certain intangibles, such as visibility of the college name, can- 
not be directly documented, however, that should not prevent such factors 
from being considered in evaluating the success of the program. 

Evaluation of Faculty Development Objectives Achievement 

Most of the issues related to achieving the objectives of the part- 
icipating faculty will be evaluated through a properly constructed quest- 
ionnaire. All the faculty that have thus far returned from Washington 
are enthusiastic that participation in the program has greatly expanded 
their professional experiences. The faculty also feel that the benefits 
of these experiences far outweigh the disadvantages of the separation 
from campus. Faculty members typically return from Washington with the 
renewed vigor and broadened outlook that is typical of a sabbatical 
leave. 

The most frequent mentioned benefits are changes rf\ project ad- 
vising skills brought about by a full-time effort in advising projects. 
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The advantages of co-advising projects and improved ability to eval- 
uate . 

Evaluation of Administrative and Financial Objectives Achievement 

The administrative and financial objectives were posed as a 
series of nine questions. The answers to these questions provide 
evaluation as to whether these objectives have been met. The maj- 
ority of answers will not surface from two or three years. 

1. In regard to the implementation of the school's educ- 
ational objectives, what progress has been made? Pre- 
liminary responses by organization liaison and off- 
campus observers indicate acceptance of the IQP as a 
valid educational mech.-^nism and a general satisfaction 
with the output of WPI students. While it is impossible 
to know if this institute is progressing rapidly enough 
at this time, the off-campus center has at least given 
the college the knowledge that it has progressed. 

2. Can an intensive effort be made to focus campus attention 
on interdisciplinary activities at the societal -technolog- 
ical interface? 

The Washington Project Center focused more attention on 
the IQP than any other single activity at WPI. Part- 
icipating faculty have been among the most active ad- 
visors of on-campus IQP's. The extent of adoption by 
the rest of the faculty of the co-advising system, 
final report format guidelines, and other mechanisms 
w ' ' be indicators of how much attention is given to 
the activities of the off-campus center. 

3. Are the faculty able to advise students in an inter- 
disciplinary environment while separated from the 
campus? 

During the first year of operation, all five faculty 
members were from engineering departments. Their 
ability to quide students into disciplinary areas 
not their own is well documented by the issues add- 
ressed in the completed final reports. That is not 
to say, however, that this guidance was provided 
painlessly. Many hours of preparatory reading in a 
variety of subjects are invested in each student 
contact hour, additionally, the faculty regarded 
this as an exciting challenging experience. 

In succeeding years, the faculty co-advisors will 

be a combination of an engineer or physical scientist, 

and a social scientist or humanities teacher. 
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Are studerits capable of achieving academic goals 
without access to on-campus resources? 

It is the consensus of the center's faculty that 
the vast majority of student v/ork produced at the 
center exceeded expectations. 

Are the peer review systems of promotion and tenure 
capable of recognizing faculty accomplishments in this 
area? 

Clearly this question cannot be answered at this time, 
and it will be two to three years before the data is 
fully available. Since faculty participation in 
the center requires additional effort, faculty tend 
to feel that the rewards for participation should be 
visible shortly. It is not clear that the review 
systems are capable of functioning within the time 
frame which seem appropriate to the faculty. 

Is the impact of the school's new visibility through 
the program beneficial? 

All public use of an off-campus project center mat- 
erial over the first several years of operation 
should be clearly documented. These materials include 
news releases, college promotional material for new 
student recruiting, material incorporated into fund- 
ing proposals, and public presentation by faculty, 
students, or administration dealing with project 
center operations. Clear documentation of pub- 
licity-oriented use of project center material will 
allow its net worth to the col'iege to be estimated. 

Can a budgetary process be devised to allow the flex- 
ibility required to function, and the accountability 
required to establish, a separate and distinct op- 
eration? 

It can be concluded that a sufficient number of 
budgetary logistical devices exist for an off-campus 
center to function. However, the on-site director 
must be allowed a sufficient level of discretion 
during the first year of the program to be able to 
respond to unanticipated cost items. The alternative 
of on-campus approval prior to all expenditures 
would cause delays long enough to debilitate the 
vast majority of the program's functional elements. 
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8. Can a center exist outside of the normal matrix organ- 
izational structure to better respond to interdisciplinary 
affairs? 

The establishment of a center directed at interdisciplinary 
projects would serve as proof that the heads of departments 
consider the goals of the college to be as important as, or 
even more important than, the goals of each indivudal dis- 
cipl ine. 

However, as a result of not being under the jurisdiction 
of any single department, the center's staff would not 
have access to administrative suppor*- functions without 
the existence of an office that specifically provides 
such services to non-departmental functions. Without 
such support, the logistics of operating an off-campus 
center would be debilitating. At WPI, such an office, 
the Projects Office, had been in operation for two years 
at the start of the program. 

The responsibilities of this Office include: 

1. processing and maintaining the financial 
records of all expenditures, 

2. assisting the center director with the de- 
velopmental and follow-up efforts of ex- 
panding organization contracts, 

3. coordinating all on-campus functions w=th 
center activities, and 

4. coordinating student recruitment and sel- 
ection . 

. What will be the impact of returning students and faculty 
on the campus? 

a. Returning Student Input to Campus Environment. In 
general, this area can only be evaluated subjectively 
by questioning students, faculty and administration. 
Tangible results appear in the form of on-campus stu- 
dent presentations and utilization of student reports 
as case studies. 

b. Returning Faculty Input on to Campus Environment. 
Faculty development can be evaluated by documenting 
future faculty endeavors after returning from the 
Washington experience. Increased faculty capabil- 
ities in developing and maintaining off-campus pro- 
ject involvement should be apparent. If faculty 
development has taken place, then subsequent pay. 
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promotion and tenure considerations of the part- 
icipants should be above average. 

Evaluation of Student Objectives Achievement 

The primary student objective is the completion of a degree re- 
quirement. In many instances the student's opinion of the Washington 
experience is governed by the grade evaluation of his performance. 
Whether or not additional student objectives have been satisfied can 
be determined from faculty and student questionnaires. 

1. More Interesting Projects with Better Logistical Support. 
The importance that the students attach to this objective 
and whether it was achieved will best be determined by a 
student questionnaire. Better logistical support is a 
motivating criteria for many students. 

2. Opportunity for a Concentrated In-Depth Study. 

The concentrated effort is considered a benefit by many 
students, however, it also limits flexibility in sched- 
uling other courses which may be infrequently offered. 
Here again a student questionnaire is the only way to 
effectively evaluate this area. 

3. Pre-Job Experience. The value of this objective becomes 
most apparent after graduation when the student begins 

his or her first job. Several points need to be documented; 
the extent to which it helped in obtaining the first job, 
use of the faculty advisor and agency liaison as a reference, 
and the extent to which the experience aided the transition 
to the first job. This data can only be fully evaluated a 
year or two after completion of the project, however, many 
students have already used their Washington Project advisor 
as a reference. 



Improved Skills. This area can best be evaluated by the 
faculty advisors with possible input from the agency liaison. 
The faculty member has a close association with the student 
from the project preparation course through the completion 
of the project. Growth of student skills should be noted 
by the faculty member since it is a criterion in the grade 
evaluation. Comparison of work submitted and oral pre- 
sentations in the preparation course versus the final report 
presentations can be made relatively easily. These same 
comparisons should be made with a control group of students 
not participating in center operations. The student par- 
ticipating in the project center operations may appear to 
experience a quantum increase in skills and therefore re- 
flect favorably on the program. This may not be borne 
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out quantitatively since the same growth may take place 
in on-canipus students over the longer time duration of 
their projects. Student opinion of improved skills 
should also be evaluated through a questionnaire, 

5. The Social Experience of Living and Working in Washington. 
This is an important criterion. Proper choice of living 
quarters in terms of location and interior environment will 
generally insure that this objective is met. It is very 
easy to obtain student input on this matter. Student re> 
action thus far has been favorable. 

6. Close Faculty Contact. Like most other objectives in this 
section the primary data available will be gathered through 
student questionnaires. Faculty should also be contacted 
on this issue. 

Evaluation of Organizational Objectives Achievement 

The organizational objectives previously described are the use- 
fulness of the student report, professional satisfaction in partici- 
pating in the educational process, close contact with faculty, and 
information obtained through program participation and the possible 
recruitment of some student participants. The most significant 
agency evaluation of the program will be their attitude toward part- 
icipation in future projects and the degree to which they are will- 
ing to fund future projects. Clearly the desire to participate in 
and fund future projects represents the highest level of agency 
evaluation of the success of past projects. 

The method for evaluation of whether each specific agency ob- 
jective is being met is outlined below. 

1. Usefulness of the Student Report. The following documenta- 
tion IS required to evaluate this objective. How was the 
student report used and was it closely allied to a specific 
agency mission? Reports done on topics that are not closely 
allied to a specific agency mission are apt not to be useful. 
How much time did the liaison devote to the students, and 
what was the degree of enthusiasm with which this time was 
granted? The degree of liaison interest is often directly 
related to the importance of the topic, the amount of agency 
logistical support provided for the project and the manner 
in which it was allocated. If the agency balks at committing 
secretarial time, they are probably evaluating the usefulness 
of the project. A general evaluation of the usefulness of 
the project can be obtained by combining writing evaluations 
by faculty and agency personnel. 
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2. Professional Satisfaction in Participating in the Educational 
Process. This is intangible and difficult to assess. Com- 
bined written evaluation by the faculty and agency personnel 
associated with the students, the type of guidance they are 
given, and the manner in which the agency personnel utilized 
the students. If the agency personnel consider the students 
solely as a pool of free labor then this objective is not 
important to them. The "degree of protection" afforded the 
students by the agency is a good indicator as to how they 
rate this objective. This is an important criterion in 
selecting an agency. 

3. Contact with Faculty. Experience in the program has shown 
that some agencies appear to consider the contact with 
faculty one of the most important aspects of the program. 
It may be important to the success of the program that the 
faculty advisors make an effort to develop strong relation- 
ships with the liaison independent of the student project. 
Written evaluation by faculty and agency personnel can be 
used to determine whether this objective has been met (or 
is important). 

4. Information Obtained Through Program Participation. 
This objective only becomes important in some agencies 
where several successive projects are initiated. Generally, 
faculty are in a position to determine if the agency is in- 
terested in information that is transmitted between agen- 
cies through program participation. 

5. Whether participation in Washington Project Center operations 
benefits an organization in recruiting students cannot be 
evaluated at this time. There are two potential benefits 

in this area; recruitment of a student who worked on a 
project with the organization, or recruitment of another 
WPI student who was not affiliated with an organization's 
project, but was attracted by the favorable publicity gen- 
erated by such a project. 

Evaluation of Educational Objectives Achievement 

The primary evaluation (grading) of student success in fulfi":ling 
the educational objectives of the project is the responsibility o'^' the 
faculty advisors. This evaluation generally considers the broad 
spectrum of student effort including the final report, oral pre- 
sentations, meetings with the advisors, and work submitted throughout 
the project. Student growth and development are also considered. 
The fact that the center operation develops close student-faculty 
association tends to make evaluation of the educational objectives a 
continuous process throughout the project, rather than a phase that is 
initiated after the final report is submitted. 
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More and more of the educational objectives of the program are 
being achieved as experience is gained. All four parties that 
mutually support the program agree that it is meeting the educational 
objectives. Some preliminary evaluation of student and agency experi- 
ences has been obtained through the use of questionnaire instruments. 
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VI. FINANCING AN OFF-CAMPUS EDUCATIONAL CENTER 
Program Cost 

The unit cose of a project conducted at an off-campus project 
center is obviously higher than that incurred by an on-campus project. 
The reason for this is that normal operating costs are not decreased 
when a small number of students leave the campus. That is, if only 
five percent of the student body are at the center, it is not feasible 
to reduce on-campus staff such as security, housing, library services, 
computer services, or student activities. All of the costs associated 
with the provision of these on-campus functions remain essentially con- 
stant, even in steady state, unless a significant proportion of the 
student body "is located off-campus. 

This being the case, the incremental cost of the program can be 
predicted by summing the out-of-pocket costs which are not normally 
incurred on campus. The net cost of the program can then be determined 
by subtracting all center-related income sources. Suffice it to say, 
a substantial amount of income in addition to tuition must be obtained 
to operate a program similar to WPI's. 

It is anticipated that once the program has advanced out of the 
proof-of-concept phase, these additional funds will be primarily off- 
set by two income sources: one, funds from the organizations cooperat- 
ing in the program and two, some amount of institutional support above 
tuition. Cooperating organizations are willing to fund the program if 
the liaison perceives that his objectives have been met in previous 
project efforts. It is rare that a liaison has the willingness to 
allocate funds to the program prior to the execution of at least one 
project . 

Internal support can be justified on several grounds: the en- 
hancement of the undergraduate learning experience, the increased 
visibility of the institution, and the potential for faculty contact 
with research funders. 

As a guide to the development of a financial plan for the estab- 
lishment of an off-campus educational center, the following sections 
present the types of costs typically incurred. 

~ inctional Budget Sheet 

As line-item costs vary frcii institution to institution, it is 
best to discuss financial expenditures in a way that would be appli- 
cable to any educational institution initiating and operating an 
off-campus center. Tables 1 and 2 present representative functional 
budget sheets for the start-up year, and for a fourteen-week period 
in steady-state operation. 

V) i 
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TABLE 1. Functional Budget Expenditure Sheet for First Year's 
Operation of an Off-Campus Center. 



LINE ITEM EXPENSE PERCENT OF TOTAL 

1. Salaries - Faculty, Director, Administrator 43 

2. Wages - Casual, Undergraduate Students l 

3. Wages - Casual, Secretarial/Clerical 3 
(Sub-total, Salary and Wages) (52) 

4. Supplies and Expenses 2 

5. Equipment - New and Replacement 1 

6. Postage 

7. Telephone 2 

8. Meetings and Conferences 2 

9. Travel 1q 

10. Freight and Storage 2 

11 . Real Estate Expense 29 
(Sub-total , Other) (43) 

TOTAL 100^: 



12. Overhead at institution's rate on direct costs 

First Year Operation 

A brief explanation of each line-item expense in Table 1 is 
given belov/. 

1. Salaries - Faculty, Director, Administrator. During the first 
year's operation, the program director (a member of the faculty) is on- 
site through the entire course of the center's operation. Preparation - 
for the center opening requires support during the summer months pre- 
ceeding student arrival. Because the director is jointly responsible 
for the administration of the program with the Projects Administrator, 
and for academic co-teaching with a second faculty member, it is approp- 
riate to provide him with some additional increment of renumeration 
above his normal academic salary. The faculty members participating in 
the program as co-teachers with the director are reimbursed from the bud- 
gets of their respective, on-campus departments. The proportion of time 
devoted to the center's operation is then paid for as a transfer from 
the center budget to the department as release time. This method allows 
the department to maintain its own program through rescheduling and/or 
the addition of a part-time faculty member as a temporary replace ^nt. 

As a guide, the total expenditure under this line item would be the 
salary expense of approximately two-and-one-thi rd , full-time-equivalent- 
faculty, and twenty percent of the on-campus Project Administrator's salary. 

G2 
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TABLE 2. Functional Budget Expenditures Sheet for Second Year's 
Operation of an Off-Campus Center (one semester). 

LINE ITEM EXPENSE PERCENT OF TOTAL 



1 . 


Salaries - Farultv Dirpctor. Arlmi ni s trfltor 


53 


2. 


Wages - Casual , Undergraduate Students 


1 


3. 


Wages - Casual, Secretarial/Clerical 


4 




(Sub-total, Salary and Wages 


(58) 


4. 


Suppl ies and Expenses 


1 


5. 


Equipment - New and Replacement 


1 


6. 


Postage 


1 


7. 


Telephone 


1 


8. 


Meetings and Conferences 


5 


9. 


Travel 


11 


10. 


Freight and Storage 


0 


11 . 


Real Estate Expense 


22 




(Sub-total , Other 


(42) 




TOTAL 


100% 



12. Overhead at institution's rate on direct costs 



2. Wages - Casual, Undergraduate Students. Although a negli- 
gible expense is incurred, it is useful to include in the budget some 
funds for employing the students at the center for clerical tasks be- 
tween or after academic terms. The transport of audio-visual equip- 
ment and films, supplies, and the like, are some of the tasks that can 
be economically performed, and can provide students with a means of de- 
fraying some of the added costs of participation in the program. 

3. Wages - Casual, Secretarial/Clerical. Secretarial support to 
the director of the program can be provided by either of two mechanisms. 
On-campus support by a secretarial pool can be provided through correspond- 
ence on work task of major duration when the time lost by communicating 
long distances is not significant when compared to the duration of the 
total effort. On-site support can be provided on a part-time basis for 
the day-to-day preparation of correspondence, lecture handouts, evaluations 
and filing. 

The approximate equivalent of a part-time secretary over a twelve- 
month period working 20 hours per week should be anticipated. 

4. Supplies and Expenses. The majority of supply expenditures 
are for the acquisition of publications that are required by the faculty 
and students to successfully work in areas with which their previous ex- 
perience is relatively brief. Another major expense is the preparation 
and reproduction of informational packets for all the program participants. 
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5. Equipment - New and Replacement. Other than minor items such 
as a tape recorder or hand calculator, equipment expenditures can be 
kept to a minimum. However, if audio-visual, reproduction or other 
Items are considered desirable, the costs of transportation and main- 
tenance at a site far removed from the campus, should be evaluated, 
and added to the budget. 

6 and 7. Postage and Telephone. Items which are normally trivial 
in an on-campus budget, such as postage and telephone costs, obviously 
increase when functions are performed off-campus. 

8. Meetings and Conferences. Honoraria for guest speakers and 
expenses for meetings with alumni or with organizational and government 
representatives should be budgeted if the program is to allow students 
and faculty to appreciate the climate in which project problems an 
being addressed by others. Sparse funding for providing such opportunitie 
would negate one of the major benefits of off-campus project work. On 
the average, about two such events each month seem reasonable. More 
would accomplish little, and less does not provide sufficient information 
in a seven-week period to be useful. 

J^. Travel. Travel costs are a major budget item, comprised of 
the following: 

a. faculty to and from campus, 

b. director travel to and from campus 

c. local travel to individual project sites. 

d. administrative travel for program development, and 

e. faculty cost-of-living allowance. 

Costs for the first four items in the list are site and program de- 
pendent. The cost-of-living allowance is provided to each faculty mem- 
ber to offset the additional costs associated with relocation that are 
above and beyond those costs normally incurred by the faculty member. 

10. Freight and Storage. The assignment of an on-site director for 
a full year carries with it the cost of relocating his belongings or 
placing them in storage or maintaining them at their original location 
and renting new ones. The relative cost of each alternative is about 
the same. 

11. Real Estate Expense. Housing for the director, the faculty ad- 
visor and the students is obviously a major cost item. Apartment rents 
tor the students average about $220 per student per seven-week term. 
Rental costs for the faculty and their families average about $425 per 
month for each faculty member. The per-student cost is based on the 
anticipation that the program fills the units rented. 

12. Overhead. Overhead costs are incurred in the form of on-campus 
service provided in support of the program. These costs are averaged 
over all of the institution's functions, and an off-campus center has 
these services provided tr i Ls participants whether or not they can be 
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fully utilized. As a result, the average overhead rate incurred by the 
institution must also be applied to off-campus functions. 

Second Year Operation 

During the second academic year, the Washington, D. C. Project 
Center is scheduled for two, seven-week terms as opposed to the first 
year s schedule of all four terms. The remaining two terms' effort 
are expended on the development of the third year's operation, and 
these efforts must be accounted for in the second year's budget. 

The major differences between the two years is that the director 
is located on-campus, and two faculty co-advisors are on-site. The 
cost of relocating the director is eliminated. Orientation of students 
(3), a start-up cost in the first year, was eliminated as the sense of 
awareness increased and the uncertainty of the students diminished. 
The cost of recruiting cooperating organizations is also considerably 
reduced as the program gains experience. 



(3) During the first year's operation students were transported to 
Washington for an orientation visit as part of the preparation course. 
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PROJECT REPORT SUMMARY SHEET 
WASHINGTON D. C. PROJECT CENTER 
WORCESTER POLYTECHNIC INSTITUTE 



TERM COMPLETED: A74 TYPE: IQP 



Title: 
TECHNOLOGY INDICATORS 



Cooperating Organization: 
U. S. Department of Conmerce 



Abstract: 

This project, prepared in association with the U.S. Department 
of Commerce, Washington D.C., explored the hypothesis that the state 
of technology and its utilization within an industry may be quanti- 
fied and expressed as a comprehensive scalar through the use of a 
technology indicator for that industry. The components of such an 
indicator, given the name descriptors, are selected from amongst those 
data normally collected by the Federal Government on- specific indus- 
tries. Implementation of the developed methodology in the aircraft, 
construction machinery, and textile machinery industries indicate 
that existing government data bases are in large part either not 
directly applicable, or provide relatively poor proxies for measures 
of technology. 
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Title: 




SPACEVISION: 


A NEW CONCEPT 


IN EDUCATION 



Cooperating Organization: 



U. S. Dopartnient of Health, Education & Wolfaro 



Abstract : 

This project, prepared in association with the National 
Institute of Education, Washington D.C., focuses on the preparation 
of chronological narrative and an analysis of the decision sequences 
surrounding the implementation of the Educational Technology Demon- 
stration (ETD) in the Rocky Mountain Region. In this demonstration, 
a conffiiumcations satellite in geosynchronous orbit beamed educational 
video prograiTining to six Rocky Mountain states. The project 
researches the roles of such participant agencies as the National 
Aeronautics and Space Administration, The Department of Health, 
Education and Welfare, and the Federation of Rocky Mountain States. 
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Title; 

PROGRAM PLANNING FOR EVALUATION 



Cooperating Organization: 
U.S. Department of Housing and Urban Development 



A' tract: 

In this project, preparec in association with the Department 
of Housing and Urban Development in Washington, \ C. , the students 
devised a program planning system that incorporates evaluation feed- 
back loops to allow for constant program monitoring and readjustment 
of objectives or implementation methods. The practical composition 
of thejoops is discussed and the system is applied to four programs 
of HUD's Office of Policy Development and Research. The system 
provides coherence to an otherwise scattered series of program eval- 
uations. It is hoped that the system will allow for more expeditious 
program evaluation and for improvement of program effects. 
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TERM COMPLETED: A74 TYPE: IQP 




Title: 

FEASIBILITY OF CONVERSION TO DIRECT COAL COMBUSTION 




Cooperating Organization: 
National Association of Manufacturers 




Abstract: 

This project, prepared in association with the National 
Association of Manufacturers, in Washington, D.C. , explores the 
feasibility of conversion to direct combustion of coal in large 
industrial and utility installations currently using oil and natural 
gas. Factors considered include energy demand projections, envir- 
onmental constraints, security of supply and costs of conversion. 
A number of policy, legislative, and research recommendations are 
formul ated. 
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Title: 

MUNICIPAL APPLICATIONS OF CABLE TELEVISION 




Cooperating Organization: 
Public Technology, Incorporated 




Abstract: 

This project, prepared in association with Public Technology 
Inc. , Washington, D.C., explores the applications of cable TV from 
the viewpoint of a municipality and its officals. Particular empha- 
sis is placed on the public safety, security, and utility meter 
monitoring potential of cable systems. Feasibility, cost, ownership, 
and public acceptance are among the factors addressed by the study.' 
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Title: 

DISINFECTION: IS CHLORINE STILL THE ANSWER? 




Cooperating Organization: 
Public Technology, Incorpore tec 




Abstract 

This project, prepared in association with Public Technology, 
Inc., Washington, D.C., addresses emerging problems connected 
with the use of chlorine in water and wastewater disinfection. Ozone 
disinfection, currently thought to be the most feasible alternative 
to chlorine usage, is explored in the context of these emerging 
drawbacks of chlorine usage. Conclusions are drawn with respect to 
the desirability and effectiveness of the two methods for particular 
applications. The apparent barriers to acceptance of ozonation in 
the U.S. are explored and discussed. 
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TERM COMPLETED: B74 TYPE: IQP 

Title: 
TECHNOLOGY INDICATORS 



Cooperating Organization: 
U.S. Department of Commerce 



Abstract: 

This report, prepared in cooperation with the U.S. Department 
of Commerce, analyses the effects of production technology in an 
industry. A method is developed and tested whereby various input 
technology descriptors; such as, production workers/ total work 
force, are combined into a numerical indicator of the level of tech- 
nology. A computer program is included. 
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Title: 

A METHODOLOGICAL APPROACH TO ANALYZE LEGISLATION 
AFFECTING ENERGY SITING 



Cooperating Organization: 
National Association of Manufacturers 



Abstract : 

This report, prepared in association with the National Associ- 
ation of Manufacturers, deals with the factors involved in sitinq 
refineries and electric power plants. Areas studied are engineering 
constraints, environmental problems, economic considerations, legal 
framework and social cultural effects. A suggested procedure for 
legislative analysis of related bills is presented. 
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TERM COMPLETED: B74 TYPE: IQP 



Title: 

A PROCEDURE FOR TECHNOLOGY UTILIZATION 



Cooperating Organization: 
National Science Foundation 



Abstract: 

A study of Technology Utilization, prepared in association with 
the NSF Office of Intergovenmental Science and Research Utilization, 
in the Solid Waste Management field, establishes the significance of 
university as a technology delivery mechanism. A model of the de- 
livery of a National Science Foundation Research report to the 
Worcester County area througli WPI is developed and evaluated. 
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Title: 

ENERGY CONSERVATION LEGISLATION EVALUATION FOR NEW ENGLAND 





Cooperating Organization; 



New England Congressional Caucus 



Abstract; 

This report, prepared in association with the New England 
Congressional Caucus, studies industrial energy conservation legis- 
lations, presents an evaluation process with respect to impact on 
various sectors of New England, and suggests energy related legisla- 
tive options for New England Congressmen's consideration- 
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Title: 

WASTEWATER TREATMENT SURVEY 



Cooperating Organization: 
Public Technology, Incorporated 



Abstract : 



This report, prepared in association with Public Technology, 
Incorporated, studies the most important parameters to monitor in 
the influent, process control, and effluent stages of wastewater 
treatment, surveys current instrumentation or methodology utilized, 
and notes problem areas of priority parameters measurement. 
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Title:- ■ ' 

REMOTE SENSING AND LOCAL JURISDICTIONS' 
CAPABILITIES AND NEEDS 




Cooperating Organization: 
Public Technology, Incorporated 


Abstract: 

This report, prepared in association with Public Technology 
Incorporated, analyses the 'apabilities of satellite remote sensing 
technology and the needs of local governments for these capabilities. 
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Title: 

MARKETING THE NEEDS OF AN IMPROVED FLOWMETER 



Cooperating Organization: 
Public Technology, Incorporated 



Abstract : 



This report, prepared in association with Public Technoloqy 
Incorporated, is a marketing survey which relates demand to area' 

dp^ir^M.^'h"' ^1 P^^^^^t^ flowmeter problems and suggestions for 
desirable characteristics and marketing options. 
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Title: 

INTERMODAL FREIGHT TERMINALS: LABOR AND MANAGEMENT 
BARRIERS TO IMPLEMENTATION 



Cooperating Organization: 
Department of Transportation 



Abstract: 

This report, prepared in cooperation with the U.S. Department 
of Transportation, studies the four basic methods of freight de- 
livery (rail, motor carriers, air, shipping) and how various methods 
may be integrated in an intermodal freight terminal. That portion 
of implementation with respect to management and labor barriers is 
described in detail . 
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Title: 

IMPACT OF ENERGY CONSERVATION ON INDUSTRY 



Cooperating Organization: 
U.S. Department of Commerce 



Abstract: 

This report, completed at the U.S. Department of Conmerce, 
analyses a policy option for minimizing the present energy trade 
deficiency by implementing export tariffs on the basis of energy in- 
tensity, rather than economic and political criteria. The analysis 
is achieved by the development of repeatable methodologies that 
categorize exports by ratios of the dollar value of energy consumed 
to the market value of the product. Economic and political impli- 
cations of the policy are addressed in detail. 
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Title: 

ANALYSIS OF THE OFFICE OF PRODUCT DEFECT IDENTIFICATION OF THE 
CONSUMER PRODUCT SAFETY COMMISSION 




Cooperating Organization: 
Consumer Product Safetry Commission 


Abstract: 

This report analyses the operation of the Office of Product 
Defect Identification (OPDI) within the Consumer Product Safety 
Commission (CPSC) in Washington, D.C. The analysis utilizes inter- 
views and quantitative data from the past files of OPDI cases. Con- 
clusions and recommendations are presented which could improve the 
present operation of the OPDI and strengthen the CPSC in its product 
safety mission. 




Library Reference No. AHH-CPSC No. of Pages: iQi 


Student M^Jnr Y^flr 
Thomas W. Stowe 75 
John J. Moreney 

Richard A. Escolas 

Facul ty Advi sor: A.H. Hoffman 
Faculty Coadvisor: F-C. Lutz 



16 



b2 

o 

ERIC 



PROJECT REPORT SUGARY SHEET 
WASHINGTON D. C. PROJECT CENTER 
WORCESTER POLYTECHNIC INSTITUTE 

TERM COMPLETED: C75 TYPE: MQP 

Title: 

WATER QUALITY MEASUREMENT 



Cooperating Organization: 
Council on Environmental Quality 



Abstract: 

This project, prepared at the Council on Environmental Quality 
in the Executive Office of the F^-sident, develop: a methodology for 
critically evaluating water-qu^. i ; ty interpretive techniques. Two 
applications of methodology 3, e presented, and a comparative analy- 
sis of techniques is also slio/zn. The study identifiies alternative 
display techniques for various user groups, recognizing the limit- 
tations associated with each. 
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Title: 

ENERGY AND rQASTn. ZONE: A METHODOLOGICAL FRAMEWORK FOR SITING 
OIL R' :S AND OTHER ENERGY RELATED FACILITIES 




Cooperating Organization: 
Council on Environmental Quality 




Abstract: 

This report (prepared at the Council on Environmental Quality in 
the Executive Office of the President) develops a methodological 
framework for siting-energy related facilities in the coastal zone 
using oil refineries as an example. An identification of the charac- 
teristics and needs of an oil refinery, a study of the effects exper- 
ienced from oil developments in Louisiana, and study of oil refinery 
siting controversies in New England, and the consideration of land-' 
use controversies in the coastal zone serves as the basis for this 
methodology. 
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Title: 




THE 


MAYOR'S COMMAND CENTER ITS ROLE NOW AND DURING THE 


BICENTNEEIAL 




Cooperating Organization: 






D. C. Office of Civil Defense 





Abstract: 

This project analyzes the present capabilities of the Mayor's 
Command Center/District of Columbia Office of Civil Defense. It 
determines how the Mayor's Command Center (MCC) can utlize these 
capabilities during the 1976 Bicentennial Celebration in Washington, 
D. C. A proposal for a Bicentennial Information Center is also pre- 
sented, and the invo" 'ernent of the MCC in this Center is analyzed. 
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M Lie. 

ORE QUALITY/PRICE RELATIONSHIPS IN THE ALUMINUM AND IRON INDUSTRIES 




Cooperating Organization: 
National Association of Manufacturers 




Abstract: 

This report, prepared at the National Association of Manufac- 
turers Offices in Washington D.C., relates the quality of ore to 
the r.'^st of the product in the aluminum and iron industries. It 
documents the energy usage in the mining and processing of aluminum 
and iron ores. The economic feasibility of alternate production 
processes are discussed, particularly with reference t-^ 'i^ir^a 
domestic rather than imported ores. 
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THE 


IM^U OF UNLEADED GASOLINE PRODUCTION 






JN -^Ht PETR^:^'H£MICAL INDUSTRY 






Cooperating O^'^ain zation : 






U.S. Departmer:'- of Commerce 





Abstract : 

In this report, an evaluation of the impacts of unleaded 
versus leaded gasoline production on the domestic petrochemical 
industry is made for the U.S. Department of Commerce in Washington, 
D.C. Scenarios for projected Nantha-400 degree supplies and 
demand'- • ive been based on high-ve^sus low- fuel economy. These 
ole^'i" upplies and demands are the bases for an evaluation of 
... Impacts on employment, on the U.S. balance of trade in 
.-jhemicals, and on the GNP are predicted to the year 1985. 
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Title: 

THE RESPONSE CAPACITY OF THE MAYOR'S COMMAND CENTER 
DURING THE BICENTENNIAL 

Cooperating Organization: 
D. C. Office of Civil Defense 



Abstract : 

The Mayor's Coirmand Center, the communication network of the 
District of Columbia/Office of Civil Defense (DC/OCD), constantly 
monitors all emergency situations that occur in the District. This 
report is an analysis of the response c.-^.pacity of the DC/OCD during 
the Bicentennial Celebration based on a five-year summary of previous 
emergency situations. The analysis is necessary due primarily to the 
large increase of people coming to D.C. in 1976, and the resultant 
expansion of MCC responsibilities. 
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Title: 
SPACE HEATER SAVETY 



Cooperating Organization: 
Consumer Product Safety Commission 



Abstract: 

This project is prepared in association with Consumer Product 
Safety Commission, an organization which concerns itself with pro- 
ducts which present an unreasonable risk of injury to the consumer. 
The project concerns gas space heaters and the hazards they present 
to the public. Injury data is analyzed -^"^d accident prevention 
techniques are investigated. 
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Title: 

AN HISTORICAL ANALYSIS OF U. S. ENERGY POLICIES 



Cooperating Orcinizaticn: 
Institute of Electrical And Electronic Engineers 



Abstract: 

This report, prepared in conjunction with the Washington, D.C. 
Office of the Institute of Electrical and Electronic Engineers, is 
entitled An Historical Analysis of U.S. Energy Policies. The energy 
crisis of the 1970's, characterized by a spiral ing cost of energy, 
in part, resulted from past energy policy decisions. The report uses 
history as a guide to analyze specific energy issues and examines 
impacts of policy decisions. From this analysis, viable courses of 
action are projected for the Nation's energy future. 
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Title: 

THE IMPACT OF ENVIRONMENTAL CONSTRAINTS 
ON THE PRIMARY COPPER INDUSTRY 



Cooperating Orgai. . zation : 
National Association of Manufacturers 



Abstract: 

This study, completed at the Washington D.C. offices of the 
National Association of Manufacturers, analyses the impact of recent 
ly enacted environmental regulations upon the domestic primary 
copper industry, from mining through refining. Costs associated 
with compliance for air, water, and solid waste pollution regula- 
tions are calculated. The social, political, economic and market 
impacts of these additional costs are assessed. This report may be 
used by NAM in Congressional oversight 'tarings and will provide 
the members of NAM with general information concerning the conse- 
quences of implementing pollution controls. 
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TECHNOLOGY 


TRANSFER AND UTILIZATION OF ENVIRONMENTAL 


MODELS 




Cooperating Organi zatioti : 






National Science Foundation 





Abstract: 



This project was done in association with the NSF's office of 
Intergovernmental Science and Re^^earch Utilization. A research 
sturiv sponsored by NSF is tested for possible application of re- 
sult:, and a general plan for the transfer of technology ei,:. odied 
within the study is prepared. The project concerns a land use 
management and environmental pl'?p'v!ng s^.dy, first performed at 
Harvard University. The feasibility a;id techniques for utili::ing 
this research are evaluated and compared to other la^ 1-use pl;;nning 
methods. 
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Title: 

INVESTIGATION OF THE JSE OF CONSTRUCTION MANAGuHENT 
AT THE STATE AND LOCAL LEVELS OF GOVERNMENT 

Cooperating Organization: 
Public Technology, Incorportecl 



Abstract: 

This report, prepared i.i the Office of Public Technology, Inc., 
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APPENDIX B 
FINAL REPORT GUIDELINES 



ERIC 



(Businoss*"le~tter furiiiat, writtofi to the acjiincy liai.oii) 
Must contain : 

- Submittal statement:, report title 

- Copies of the report are simultaneously being submitted 
to the faculty advisors for evaluation 

- Upon faculty review, the original v^i 1 1 be cataloqued in 
the Gordon Library of Worcester Polytechnic Institute. 

Shoulii contain: 

- Complementary statement 



Tijle S_he_et 

("Refer to Exhibit B-1) 



A\bs tract: 

'■Hist be 80 words les::;, single-spaced, contain name of 
''organization 

- e.g.. This re^^^ui t, prepa^'ed in the offices of th,e 



- One of the last sections to be done. 



Tabl e o f Content s 

bo this last. This will ho developed from the final report 
outline whi^^li w^-^'~ original iy prepared during th^- second week 
of the projr _ 

I. Introduction 

Must contai n : 

- "This report was prepared by members of ..'orcester 
Polytechnic Institute's Washington D. C. Pr* :;ect Center. 

The relationship of the Center to the (na . j of 

oi^ganization) and the relevance of the topic to the 

(name of orga niz ation) a re presented in Appendix 

A." 

- A section on the significance of the subject matter 

- Project scope 

(In general terms, tell the reader what he is about 
to read) 

Note: Most topics require that the reader be given some back- 
ground to understand the project scope. If so, insert a section on 
General Background . 

II. Executive Summary (one of the last to be written) 

This section of the report must stand by itself, and present a 
u.'iorough synopsis of the rrajor findings. (In some cases, an opening 
statement would allow an exception: "This chapter, when combined 
with Chapter I, provides an inclusive executive summary of the subjec 
matter treated in this report"). 



Rb^ORi ^ITLE Hi ALL CAP:t^,L LE'i'TERS 
DATE 

This project reporr is subnitred in Dar;:inl v' ! i fi i i [n^pt oT >h 
degree requirements of Worcester Polytechnic Institute. The v-'Pws 
and opinions expressed herein are those of the authors and do not 
necessarily reflect the positions or op^lnions of (zi\9 Ao^ncy n^^lu^ 
or Worcester Polytechnic Institute. ' 

This report is the product of an r;:!ucatio;:-n procram, j- 
intended to serve .s partial dccuiiientati on for i:i:e e-a ' uat-^o; of ' 
academic achievement. The report should not o-t :cr . -■'•■s ' 
working document by the reader. 

Exhibit B-1. -inai P::r,0;-*: T'^tle -[-ir:^; 



L e 1 1 e r of Transii ii ita] : 

fSusiness letter fci^ii.ai:, v/ritLen co c!:j ch;'.:;ic;.' riaisc-i} 
i'ius_t contai n : 

- Submittal statenient, reporz title 

- Copies of the report are 5 iniul taneously beiiin siibi'iiti-u: 
to the faculty advisors for evaluation 

- Upon faculty review, the original will be- caialogueh li- 
the Gordon Library of Worcester PoV' t^^cnni c Inszi . 

Siio.J d contain : 

- Coi'^dI ementary sta ta[:!sn c 



f 0 



<erer "co -xnioi 



^ajcj: 

'^-is': bf: 80 words or V 
oroani za tio^^ 

- e.g.. This repoi 



oreoai^Ou i n in 



;e or tn-; 



Do this last- This wili oe 6eve]oped ^vowi the final reoor^ 
outline v/hich was originall;/ oreuared diiiMnu tho socond woe- 
of Che project- 



I . l<"\ crod ucti on 
I'^^i^ contain: 

- '"This report was prepared by mer^.bers of Worcester 
Polytechnic Institute's Washington D. C. Project Cent-^f^. 

The relationship of the Center to thie (n ame of 

organization) and the relevance of the topic to the 

(name of orga nizat_ionJ_ are presented in Appendix 

" A section on the significance G"f the subjeci: matter 

- Project scope 

(In general t e r n : s , tell t ii e r c^ a d e r h a t he is a i) 0 1 j c 
to read) 

Note: Most topics require t^cC Uve reader be given some back- 
ground to understand the oroject scope. If so, insert a section on 
Gene r a 1 Background. 

IJ_. E xecutive Summar y (one of the last to be written) 

fftis section of'the report must stand bv itself, and present a 
thorough synopsis of the major findings. (In some cases, an opening 
statement would allow an exceptiort: "This chapter, when combined 
witr, Chapter I, provides an inclusive executive summary of the subjec 
matter treated in this report"). 
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While the fon]]at for Chapter II v/ill vary v-'ith each report, the 
following suggestions as to content rnay prove lielpful: 
Introduction 
Background 
Present Situa^:ion 
Projecti ons 
Cons trai nts 
Al ternati ves 

Comparison of Alternatives 
Results (or Recommendations of Conclusions) 
Executive Summaries are written for people who are responsible 

^or being familiar with many reports just like yours, everyday; of 

necessity, Lherefore it must be right to the point. 

..^ n . Li tera t u re Re v i ew (or Background Info r ma t i o n ) 

Usually, a project topic will deal with several areas of know- 
ledge. Under a subheading for each of these areas, present a review 
of tiie pertinent information chat has already been published. 

!'^, Me thodol o qy (or Procedure) 

This is one of rhe most important chapters in the report, 
I'L must present the methods of analysis employed in such a way 
that the reader can repe at the procedure with different data. It is 
a general conceptual flowchart of the problem-solving approach. As 
an example, this Chapter would show how calculations are performed, 
without actually iising data to perform the calculations. 

^esul ts 

Present the appl ic atio n of the first phase of the methodology 
to the output of Chapter V, to develop the recommendations and con- 
clusions of the report. That is, now that you have the results, what 
is significant about them? What do they mean? 

VJ_. Anal ysis o f Results 

Present the application of the second phase of rhe methodology 
to the output of Chapter V> to develop the recommendations and con- 
clusions of the report. That is, now that you have the results, what 
is significant about them? What do they mean? 

' • ' i. - _ Conc l u_s J_on_s_ 

The final decisions, thoughts and precise results that have 
developed as a result of the oroject. 

' ^ I * Rec ommend ati ons 

As a result of Lhe project there may be suggested actions, 
iii'ip ! er.ientat ion or additional studies that are necessa'r^y. 

Both Vil and VIII should present terse, concise statenients. 



Appendix A. Qrganizat iOfi al Information 

This Appendix should Include a general background statement on 
the history and development of the organization, recent budgetary 
trends, how and by v/hom Its policy is set, and specific statements of 
its current policies, goals, and objectives. 

The original letter froiii the organization, identifying the topic, 
should be shown as an Exhibit. 

The final section should descr^ibe how your project topic Is re- 
lated to the organization's mission, the positions and responsibili- 
ties of the people v/orking with you in the oi-ganization (show an 
organization chart), and how the project topic's results would affect 
components of the organization. (Note: These componerits are probably 
very good data sources) 



